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THE CONFIGURAL FACTOR IN CHILDREN'S 
LEARNING^ 

From the JnsUluU of Child IV elf are of the Viuversiiy of California 


Harold E Jones and Dorothy Dunn 


Introduction 

Considerable theoretical importance has been ^iVen to the familiar 
“relative choice” problem illustrated in the desciiption of the fol¬ 
lowing expciiment, which was conducted by Kohler with a three- 
year-old child 

two boxes were placed before tlie child, one with a 
brighter and one with a daiker color The child was told to 
take one and without further aid he soon learned to choose al¬ 
ways the brighter box which contained candy, and to reject the 
other box which waa empty, , When the child was able to 
make his choice viitually without error, the critical test was 
given [piesenting the blighter together with a new and still 
brighter box] . , the child invariably and without hesitation 
chose the new and bughtcr box*' [Koffka (+, p 140)] 

It IS infer led that a relative choice would not occur if a child*s 
phenomenal experience weic built up of elementary sensations, or 
if the learning process consisted of a simple substitution of stimuli 
in specific S-R pattcins. Since the bchavioi depends upon the 
“characteristics of a configuiation,” rathei than, upon the retention 
of "absolute positive qualities,” Koffka believes that the phenomena 
involved in these experiments arc configural It is easy to attach 
too much weight to these cxpiessions. In the present instance, wc 
need not assume that the term "configuial” canies any special sig¬ 
nificance beyond that of "relative” or "relational.” 

If relative choice possesses the thcoietical significance that lias been 
claimed for it, a fuller quantitative study would seem to be desirable, 
The following questions arise, 

L At a given age level, what can be found legarding individual 
differences in this trait? It seems unlikely that relative choice is 
a uniform all-oi-none reaction, mheicnt in the individual and inde¬ 
pendent of situational factois 

^Received in the Editoiial Oftice, Apul 20, 1932 

3 
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2 What IS the relationship between relative choice and chronologh 
cal and mental age^ In the terms of Kofika's discussion, configUTal 
reactions represent a genetically fiiiulamcntal type of response; a 
tendency toward absolute choice would iiidic.itc .i maturing ca])acity 
to analyze or isolate tlic factors in a situation, and hence sliould be 
correlated positively with othci measures of maturity. On ihc other 
hand, both Kinnaman (3) and Johnson (2) appear to regaid abso^ 
lute responses as of a lower order than the relative typo of jcnction. 

3. To what extent may lelative choice be dependent upon ex- 
traneous variables in tl\e pioccdure? In Kohler's cxpciimcnt as dc^ 
scribed above, tlie daiker and brighter boxes may he denoted as 2 and 
3, The child was trained to choose Box 3. In the ciitical tests, he 
was presented with 3 and with 4, the lattci being a new and still 
brighter box. A choice of Box 4, in the critical test, ^^as intei preted 
as due to a tendency to relative choice. In the indivulu.il case, how^ 
ever, it may have indicated merely an .ittractioii toward the specific 
new stimulus, either because of its novelty or because of its gicatci 
brightness. Or it may have indicated the rise of a specific mhibitiou 
against Box 3, which was able to take effect when the posMhilily of 
a new reaction was offered m place of the more stiongly inhibited 
reaction to Box 2. 

4. To what extent is relative choice dependent upon the test con¬ 
tent? This involves the problems of specificity and of consistency 
in response. According to Koffka, relative reactions ^‘become a com¬ 
pulsion" when the cues arc qualitatively very similar to one anotlier. 
Warden (5) has pointed out that any technique which favois the 
isolation of the specific stimulus also favors absolute leaclions; this 
occurs, for example, when a standard stimulus is paiicd successively 
with various other stimuli, 


Procedure 

The present investigation was planned as an exploratory study 
rather than as a test of any single hypothesis. In order to provide a 
variety of test material, four sets of stimulus cards wcic used, each 
set presenting systematic changes in a single variable; the first, area; 
the second, form; the third, brightness; and the fourth, hue Each 
set was composed of four cards designated 1, 2, 3, nnd 4. Caid 1 
was respectively the smallest area, the thinnest rectangle, the light¬ 
est gray, and the yellowest orange. Caid 4 was respectively the 



CONFIGURAL FACTOR IN CHILDREN'S LEARNING 


5 


TABLE 1 

Area Form Brightness 

Card no Area Sides Area Sides (grays) Color 


1 

1 00" 

100" 

2" 

8 X 2.S 

Very light 

Orange yeliov? 

2 

150" 

1.25" 

2" 

9x22 

Light 

Yellow orange 

3 

2 25" 

I 50" 

2" 

I.l X 1.8 

Medium 

Orange 

4 

3 40" 

1 85" 

2" 

1,2 X 161 

Dark 

Red orange 


largest area, the most nearly squaie lectangle, the darkest gray, and 
the reddest oiange (see Table 1). 

Aftei some preliminary expciimenting with the size of areas m 
the first series, an ind\ squaie was selected for Caid 1, with an in¬ 
crement of 50% m area for each succeeding card Likewise, after 
two inches was decided upon as an appropriate area for the form 
series, the pioportrons of the foui figuies were ai ranged from thinnest 
to bioadest in such a way that the contrast between any two cards 
was clearly noticeable Standard Milton Bradley coated coloied 
papeis were used m the pieparation of the figures in all but the 
biightness senes For this series "Hering giay" papers weic era- 
ploj^ed,^ In order to have a more objective and reliable scale of 
grays than would be possible with one individual making the selcct- 
tion, a class m psychological measurements was asked to select from 
the entire senes a very light, light, medium, and daik gray; the 
four papers finally cliosen foi the experiment were based on the 
average judgment of tlie class All t)ie small figures in the four 
senes were mounted on four-inch black cardboard backgrounds, the 
cards being faced with lantern-slide glass winch could be wiped clean 
after handling. 

Table 1 gives in compact form the cliaracteristics of eacli of the 16 
caids of the senes. 

The apparatus used consisted of a box 14 inches in Icngtli, witli 
(1) a shelf for the presentation of the cue-stimuli, (2) irvvo clcctnc 
buttons, directly under the shelf, to be operated by the child after 
he has chosen one or the other of two stimuli, (3) a reward com- 
paitment, which automatically opens (exposing a reward) when tlic 
conect button is operated, (4) a multiple switch at the lear of the 
box, enabling the experimenter to establish connections between cither 


The most probnble positions for these papers m a acneg of $0 arc 3, 10, 
24, .md 31 lespectivcly Sec Biown (I) 
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button and the reward compartment, and (5), a housing for a dry¬ 
cell and the necessary wirmp. 

Cards 2 and 3 were used throuftbowlL tUc ttaiiuns for all snlijccts 
and all series, A training senes consisted of six trials, followed 
immediately by a critical test. The length of the training series was 
deteimincd in a pteliminary cxpciimciu, the object being to employ 
a standard number of trials long enough to establish a complete dis¬ 
crimination habit in some but not all subjects. 'I'hc unuect or re¬ 
warded choice was, of course, vaiicd in position in the si\ liials, the 
position schedule being right, left, left, right, left, tight 

On the basis of CA and MA, the sample was divuled into four 
substantially equivalent groups (A, 11, C, and D), woiking on the 
following schedule: 


TABLE 2 


Group 


A 

B 

C 

P 


Cards Correct Cards 

presented in choice in prcsciucd in 
training aeries traiiung scrlcii critics'll te^t 


‘‘Relnlivc^' 

tlioicc 


2 and 3 3 3 iind I 4 
2 and 331 nnd 2 2 
2 and 321 nnd 2 1 
2 and 323 and 4 3 


Gioup A was trained to select Caid 3, the "largci than,'* 'Miinnei 
than/* “darker than/* or “icddci than** caid of cnch pair thumgliout 
the entire scries. The critical test was m<adc with Cards 3 and 4; 
the latter, of course, to be chosen if a "relative" choice wcie niaclcr 

Group B also was trained on Caid 3, but the ciitical lest ^vas 
made with Cards 1 and 2. Thus a child making tlic "iclativc" 
response in this series, i.e., choice of Card 2, would not be leading 
to a new caid but to what was actually the wrong response in the 
training senes. 

Groups C and D were trained to select Card 2, the smaller, the 
thinner and darkei, and the yellower cauls of the 2-3 pair. It may 
be noted that, while a "relative** choice may be made in the ease of 
each group, the opportunity for a positive "absolute** choice is not 
offered in the case of Groups B and D. In some eases a non-idative 
choice might be viewed as an absolute avoiding leaction, thiougli a 
persisting tendency to pick any stimulus other than the* one which 
they had learned to avoid in the trruning senes. The training, how- 
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ever, emphasized only the positive aspect: the rewnid for a correct 
reaction 

The two cards for the first training senes were alicady set up 
when the child was brought into the expeiimental room. After he 
was seated at a table with the problem-box facing him and the ex¬ 
perimenter opposite him, the following explanation was given: 

*^Now we are going to play a game. Watch what I do (lieie 
a Milton and Bradley colored lentil was dropped into the re¬ 
ward box). If I choose the nohi caid and press tiie button 
that belongs to it (indicating the button just below the card), 
the box will open and I can get the prize. (Nothing happens ) 

That must be the wrong card. If we had chosen the other card 
and pushed the button belonging to it, the box would have 
opened and you would have found the prize’* (illustrating the 
correct choice). 

A piece of heavy cardboaid large enough to hide the apparatus 
from the view oi the child was used between trials, whetliei or not 
an actual change of caids \vas made, 

“Now let’s see if we can open the box with the first card 
we choose (pressing the button that was the wrong one pre¬ 
viously). That’s the right one this time. Sometimes this but¬ 
ton opens the box, somecimes that button opens it Vou must 
watch these cards and find out which one will open the box” 

As a means of tiying out the proceduic, a preliminary study was 
conducted with a gioup of nursery-school children, and the main 
experiment was then undertaken in the kindergarten classes of four 
schools.^ These scliools were selected primarily on a basis of social 
status, including inferior, aveiage, and superior neighborhoods. With¬ 
in each kindergarten the only selection employed was to pick chil¬ 
dren of white nativc-boin patents This piecaution was taken to 
eliminate the possibility of a foreign-language handicap in compic- 
hending instructions, and to sccuie a gioup winch could be more 
readily duplicated in later studies, 

For the total group, the mean CA was 68 2 months, with an 5 D 
of 3 7. For 72 of these who had received the Stanford-Binct, the 
mean MA was 77 1 months, wfth nn S D of 7.5 Aftei the com¬ 
pletion of the four series on 80 subjects, the entire experiment was 
repeated, 62 of the subjects being available for a second testing The 

^Acknowledgments arc due to Di Virgd Dickson for lus interest in mak¬ 
ing possible the collection of data in the Bcikclcy achoola, and to the pnn- 
cipals and kindergarten teachers of the John Muir, Lincoluj Washington, 
nnd Cragmont schools for their cooperation and a^nstancc 
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interval between the two experiments was m every case at least 
eight days. 

Results 

In a total oi 568 critical tests (botli experiments, all series) a 
lelatlve choice was made in appvoxicnately half of the instances 
(j4-.3%±1.2). While this suggests a chance determination, a 
closer inspection of the data will show the error of such an infer¬ 
ence. On a basis of pure chance, the most probable frequency of 
relative choices would be 2> in a series of 4 critical tests. Only one 
child m 16 would be expected to make a maximum score of 4; a 
similar proportion would he expected to make the ininimuiTi score 
of 0. Table 3, based on 80 cases taking the first experiment and 
62 cases taking the second, gives a distribution of relative (R) scores 
which is obviously determined by systematic factors opposing cliancc. 
More childien than would be expected obtain a relative score of 4; 
also, more than would be expected obtain a relative score of 0> indi¬ 
cating a consistent non-relative or absolute choice, 

The evidence is even more striking if we considei the percentage 
of children who make 8 relative choices in the 8 trials of the two 
experiments This is 9.6%, as compared with a chance expectation 
of .04% Nineteen and two-tenths pei cent of the children make 
a relative choice either 7 or 8 times in 8 trials, as compared with a 
chance expectation of 3 5%, Fourteen and four-tenths per cent 
make a non-relative choice citiier 7 or 8 times m 8 trials, ns com¬ 
pared with the same chance expectation of 3.5%. Wc cannot make 
the further inference, however, that the relative-ic.iction type is more 
common among these children than the absolute-reaction type; the 
apparent slight excess of relative ovei non-relative choices is due pri¬ 
marily to Groups B and D. In these groups, opportunity was lack- 

TABLE 3 

PBaCBUTAGE OF CASES MAKIUC A GlVBN R SCOEE 


Obtained percentages Obtained percentages 
Percentage expected in 1st expenmerit m 2nd experiment 
K score on a chance basis 


4 

6,25 

18,7 

19 4 

3 

18.75 

27 5 

24 2 

2 

50 0 

18,7 

27.4 

1 

IS,7S 

17 5 

17 7 

0 

6.25 

17 5 

11.3 
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, TABLE 4 

PrRCENTAGE OF CASES MAKING A “RCLATIVE” CllOlCP 



First experiment 



Second experiment 


04 

P 

o 

a 

V 

g 

<n 

tn 

0) 

s 


4-1 

<u 

g 

in 

in 

O 

a 

^ 1h 

bD ^ 


0 





o 

h 



’G o 

cq U 

o 

h 


A 

20 

55 

55 

55 

60 

56 2 

11 

36 

45 

54 

64 

50 

B 

20 

60 

60 

45 

50 

53 7 

18 

67 

61 

39 

61 

57 

C 

20 

SO 

55 

35 

55 

48 8 

17 

65 

53 

41 

47 

51 5 

D 

20 

60 

55 

SO 

SO 

53 7 

16 

56 

81 

50 

56 

60 7 

Total 

SO 

562 

56 2 

46 2 

53.7 

53,1 

62 

56 

60 

46 

57 

5+S 


ing for a positive absolute reaction, since the non*ielative choice was 
also a non-icicntical choice (sec Table 2). For the two expciiments 
taken together, the relative ovei the non-rclative ratio was 56 44 for 
Groups IJ and D, 51.49 for Groups A and C, 

Other than this not very significant difference, Table 4 reveals 
no definite effect of mode of procedure, or of repetition of the ex¬ 
periment. The effect of test content, however, is indicated by the re¬ 
sults foi the briglitncss senes, in which tlicic is a fairly consistently 
smaller piopoition of relative choices. It will be shown later that 
this is due to a gi eater difficulty in establishing discrimination liabits 
in this scries. 

If definite and peisisting tendencies exist, differentTor different 
children, toward either relative oi absolute types of response, it 
should be possible to demonstrate some degiee of reliability in these 
i espouses The con elation between R scores on the first and second 
cxpciiment was .35=t 075 Applying the Spearman-Brown pioph- 
ecy formula, the leliabihty of both tests taken together was found 
to be 52 While the obtained r for one test by the other is barely 
moie than foui times its PEj it is probable that this has suffered 
some attenuation through the small number of class intervals (maxi¬ 
mum score 4) and the lesultant effect of coarseness of grouping In 
other words, a piedicted reliability of .52 for the two expeiiments is 
probably smaller than that winch would be empirically obtained, for 
in this case a test twice as long would also provide a more adequate 
score lange. Anothci approach to the pioblem of consistency of re¬ 
sponse IS given by Table 5, which indicates for 62 cases the per- 
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table 5 

PERCPNTAGE9 MAKING CONSISI LN f RESI’ONSnS 

(Ar= 62 ) 


Series 

Consistent 
relative choice in 
both experimcntg 

Consistent absoUuc or 
non-rclntivc choice 
in both cxpci iincnts 

PeicciUnRc cxjiccLcd 
on n chance hnsiB 

Area 

40 

29 

25 

Form 

42 

21 

25 

Brightness 

24 

34 

25 

Color 

39 

24 

25 

Average 

36 2 

27 

as 


centage of cases in which, for each series, a given type of response 
is shown in both experiments. 

The mdications me that the children who make a relative choice 
in the first expeiimcnt tend to be consistent to a degree greater than 
chance, and tend to be more consistent tliaii those whose fiist choices 
are of the noa-reUtive type; as previously pointed out, liowever, tlic 
latter effect is due to the 13-D procedure, and is not revealed in ccjual 
degree among the children in Groups A and C. 

The question now aiises ivs to the deter minants of tlicse two tv pcs 
of response. Are they accompanied bv differentiating chniacteristics 
in other traits? We may consider first the lelationship to intelli¬ 
gence A prion, It IS not clear that under the conditions of the ex¬ 
periment a positive con elation would be expected between MiA and 
R score, Willie Koffka speaks of the identical or analvtic factor in 
reaction as a product of higher development, and of the icsponsc to 
configurations as a very primitive type of mental achievement, on 
the other hand the tendency to look for and respond to iclntions is 
commorilv rcgaided as an important constituent of intelligence, and 
the capacity for Jug her oiders of configural organization is no doubt 
fundamental foi intelligent behavioi The actual corielations with 
CA and MA have pioved to be near zero. For 62 cases, the total 
R score on two expeliments conclated 18d:,08 wilh CA, and 
29zb 08 with MA. It remains to be detcmiincd wliethci more sig¬ 
nificant correlations would be obtained m gioups covciing a wider 
age range 

A further corr^lMion relevant to this problem is that between the 
R score and the ‘‘leaining score” derived fiom the trainiiig pcnocis of 
the present experiment A woid of explanation is necessary with re 
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gard to this measuic of Icainlng. Since six trials were given in each 
of four series in each experiment, the learning score extended througli 
a possible range of 0 to 24 (0 indicating no evidence of Jcauiing, 
24 indicating no cirors) A score higher than 20 would haully he 
expected except tlirough chiince successes on the inhia! trials Tl)e 
actual score range was from 6 to 23, the mean being 12.6 on the first 
exporiment and 14.7 on the second (a icliablc gain). The self- 
COM elation was .42, becoming .65 when stepped up by the Spcaimaii- 
liiown foimiiln to pi edict the reliability of the Icainmg scoics for 
tlic two experiments taken togethci The total learning scores show 
no significant correlation with MA (.15d:: 09). A substantial re¬ 
in tionsliip, however, can he shown between learning scoic and R 
score. ,+7db.06 foi the first cxpciimenl, and .56dt 06 for the second. 
These coefiicients arc not ichably different fiom the self-correlations 
of the vauablcs employed, while it is piobably not legitimate m this 
ease to coircct for attenuation, the evidence is clear that a genuinely 
bigli community of function exists between IciUning to discnmiiiatc 
the cues in the tiaming periods, and making a i dative choice in the 
ciitical test. 

It would appear tliat the moie successful the training senes, .uid 
the moic easy the discrimination of stimuli, the gic.ucr the tendency 
to respond with reference to pattern latlicr than witli reference to 
identical elements. As a specific example, if the child is shown aicas 
2 and 3, the more icaclily he learns to leact to 3, the less likely he is 
to iCiict to It when 3 and 4 arc presented; and the more loaddy he 
lias learned to avoid 2, the moie likely he is to leact to it when shown 
1 and 2. This is also brought out in Ttiblc 6. 

For learning stoics of 4, 5, and 6 ihcic is a definite ticnd in the 
diiection of incieased idative choice, Tlieic aic several possible 
iiUcrpictations of this finding, 

1 Childlen who have '‘just" Icaincd, or incompletely learned, 
to make the ncccssaiy discrimination of cues, will give random rc- 
attions in the critical tests But by this explanation, the peiccntage 
of idative choices should not diop bdow 50, rn tlie ease of childicn 
whose learning scoics are so poor as to suggest incomplete mastery 
of tlic task Tile faiily consistently low pciccntagcs found foi chiF 
clrcn whose learning stoics aic 0, 1, oi 2 indicate that they aic not 
reacting at landom iii the Liitital tests, hut aic making choices which 
aie systematically non-relative, in lei ms of our classification 

2 A low learning seme may not indicate a difilculty in cst,ib- 
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lishing discrimmation, on the contraiy> it may accompany cliscnmi- 
nation, with the response peisistently cliicctcd toward the wrong cue. 
In sucli a case, a child trained on 2 and 3, and requned to select 3 
in order to obtain the rcwaid, may repeatedly and systematically 
make the wiong selection In the critical test, if he is offeicd 3 and 
4, and chooses 3, this would be listed as an absolute choice in our 
records^ but would really indicate a relative choice on the pait of 
the child. It IS very difficult to know if this has actually occurred. 
Its importance is probably slight, as indicated by tlie fact tliat the 
ircidence of low leainmg scoics is appioximiitcly the same as that 
w lich would be expected by chance 

J. The first theory implied that a low relative choice scoic is due 
to a low Icaining score. Rut causation may operate in the opposite 
direction A chjld who learns leadily (in this experiment) may do 
so by paying attention to the total field. He reacts to differences, 
and to pattern. In the critical test he continues this type of reaction, 
and makes a lelativc choice Tlic opposite type of icsponse is shown 
by children who fixate on certain absolute characteristics of the 
stimulus, such as the general foim of a squaie At first they icact 
indiffeiently to eithei the small or the large squaie, since tlicy arc 
responding meiety to ^^squareness.** Latci they isolate the acldLlional 
factoi of size. This results m slow learning and results also in an 
absolute clioice in the cutical tests. 

4, A fuither hjHothesis is that overlearning is favorable to con- 
figural reactions. In a senes of a standaid number of lepetitions, 
the quick Ie<arner obtains more practice in the coirect response than 
the slow learner Whether he has learned through the use of i da¬ 
tive or of absolute cues, in the couise of overlearning he responds 
increasingly to the relationships of the two stimuli 

Fiom the data now available, the writers feel unable to clioose 
between the thud and fouith of these interpietations. Additional 
experiments aie necessary, in order to deal with each of these hypoth¬ 
eses specifically. 

Conclusions 

Referring again to the four queries presented at the beginning of 
this article, we may conclude. 

1, Under the conditions of these experiments, wide individual 
differences exist among children in the tendency toward relative 
choice. 
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2 The tendency to relative choice is unrelated to mental or 
chionological age^ within the lange represented in this sample. 

3. Relative choice persists with differing types of content, and 
with differing proceduies in the critical tests. 

4. The fiequency of lelative choice is related to the efficiency 
with which discrimination is established in the tiaining series It is 
mfeiicd that this indicates eithei (n) relative leaction as a charac¬ 
teristic of rapid learning, or (t) relative leaction as an accompani¬ 
ment of overleaining* 

In subsequent studies, it will piobably be wise to increase the 
number of cases employed for any given piocedure, to incicase tht 
numbci of types of subject-matter, and also to pliin a schedule of 
variable overtiainmg in the period preliminary to the critical tests 
It may also be desirable to introduce vaiiable delay peiiods before 
the ciitical tests. 

The value of such studies, however, will be dubious if they are 
dnccted toward any such pretentious aim as the reconstruction of a 
psychological system Moie pcitment, and moic promising foi our 
understanding of children's learning, will he the formulation of 
pioblems dealing with the origin of tendencies to configural and 
absolute reaction, their dcgicc of specificity, their dependence upon 
the situation, then modifiability under tiaining, and their significance 
in complex learning situations. 
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LE FACTEUR DE FORME DANS L'APPKENTISSAGE 
DES ENFANTS 
(Resume) 

On a prepare une experience pour fitudier (1) les difference*^ imhvuUiclles dnn’i 
lechojx relafif ctic choix absolu, (2) la relation entre Ic ehoix rolatif et Page 
chronologique etl'age mental, ct (3) Pinnuence dcs variations dans Ics proces¬ 
sus ct dans Je contenii ties testa aiir le choix rclatif On a entrain^ 80^ ^l^ves 
dVn jaidin d^enfant d choisir unc dc deux cartes dc giandciiis diffcicntes, 
et ensuitc on a fait subir dea testa ciitifiucs, cn presemant une dc ecs cartes 
avec line plus grande {on plus petite) carte On a divhc Ics enfants cn 
qiiatrc groupes equivalents pour contrdler divers fnetcum dii pioccasus 
On a fait subir dea tests semblables avec d’aiities types dc matj6re (foinic, 
clarte, couleur); le deiixieme iour on a r^pet^ toutc I’experience On a 
trollve que dans les conditions de ces expencnces, il exiatc de grandcs 
differenc «3 mdividMelUa entre les enfants dans ta fi^quence dw clioix rcUtif 
I! persiste une tendance systdmatique an choix iclatif (on nil choix non 
reiatif) che 2 certains individua, nialgr6 lea differents types dc contemi ct 
ies processus diffeients des tests critiques Parmi les enfnnts de J'agc 
du jardm d'enfants, \n frequence du choix relatif n'a nucutic relation avec 
I'age chionologique et I'agc mental II cxiatc cependant line grande re¬ 
lation entre le choix rclatif et Pefficience dc Tapprentissagc dans la 86rie 
entrain^e. Deux interpretations alternatives sont que (a) Ic type rclatif 
de reaction est un trait caractfinstiqiie de I’apprcntissage rapide pour lea 
matidres sp^cifiques de test ^tudi^cs, (1>) In tendance il la reaction relative 
devient plus grande pendant les pdnodcs du nouvel apprcntissage 

Jones et Dunn 


DIE EINWIRKUNG DER GESTALT AUF DAS LERNEN liEl 

KINDERN 

(Referat) 

Es wurde ein Versuch eingerichtct zur Untersuclumg (1) der indi- 
viduellen Untcrschicde in Bcziig aiif relative gegenuber absoliitcr Wahl, 
(2) dea Zusammenhangs zwischen relativcr Wahl irnd kronologiscliem und 
geistigem Alter, und (3) der Einwirkungen der Anderiingen des Vei- 
fahrens und des Veraiichsmatenala (test content) aiif die relative Walil 
(relative choice) Es wiiiden 80 vorschiilpflichtigc Kinder eiiigeubt, cine 
von zwei verschiedenen Grossen von Karten zu waKlen, und es wiirden 
danti kntische Prufuiigea gemacht, in denen cmc dicscr Karten zusammen 
mit einer noch grosseren (odei einer noch klcineren) Karte angeboten 
wurdc Die Kinder wurden ui vier aquivalente Gruppen gctcilt, «m cmc 
Kontrolle verschiedener Einwirkungen ini Verfahren zu crmoglichen Ea 
wurden nut andcren Soiten von Vcrawchsmatcnal (in Bezug auf Form, 
Helligkeit, Farbe, usw verschieden) ahniiclie Vcraiiche ausgefuhrt An 
einem zv/eiten Tag wurdc die ganze Versuchsseno wiederholt Man 
fand, dass^ iinter den in diesen Versuchen hcrrschenden Bcdingiingcn, 
grossc indWiduelle Unterschiede umer den Kindern in Bc/iig auf die 
Haufigkcit der relativen W^-nhl bestehen Ea bcliarrC bei gewisaen Iildi- 
viduen eine syatcmatlsche Neigung zur relativen (odcr zur niclit-relntivcii) 
Wahl, ob die Arten dea Versiichsmaterials oder die Verfahren in den 
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Icntischen Prufungen verschiedcn aintl oder nicht Inncrholb dea Kindcr- 
gartcnaltcra atcht die Hdiifigkcit dcr rclativen Wahl 7iim kronologischen 
Oder zum gcistigcn (mental) Alter nicht in Be/iehung Die relative Wnhl 
imd die Tuchtigkcit dcs Lcrncna in del OlningSHcnc stchen aber zu eiii- 
nnder in enger Bcziehung Zwci alternative Deutungen der Befnnde sinil* 
(rt) dass die relative Reagierungaart eiue Eigenschaft des raachen Tcrncna 
darstellt. In Beziig auf die Versiichegegenslande die spe/ifiscli untcrsucUt 
wiirden, (b) dass die Neigung zur iclativen Reagieiungsvveiae w.ihreiul 
der Penodeii dca Oberlcinens verstarkt wird 

JONns UND Dunn 



THE RELATIVE STRENGTH OF THE PRIMARY 
DRIVES IN THE WHITE RAT^^ 

Frovi ihe Anmal Laboratory, Departme?tt of Psycholo(;y, 
Columbm Vtiwo siiy 


C J. Warden 


Introduction 

The experiment to be discussed this evening has been designated in 
the announcement as ''a biological study**' Iti order that tins quali¬ 
fication lead to no misundeistanding» pci haps I should say that the 
present study is neither more nor less biological than the typical ex¬ 
periment in compaiative psychology today All of our woik aims 
to be broadly biological rather than nanowly psychological, and this 
trend is distinctly on the increase, 

It IS true that this has not always been the case, Not so long ago 
the comparative psychologist was intcicsted primarily m the sub¬ 
jective life of infra-human oiganisms, He studied the behavior of 
the animal with the explicit intention of inteipieting its mental states 
or of deteimining its mental level. If his obscivatioiis and cxpeji- 
ments did not lend themselves to mciiulistlc analysis, he was likely 
to feel that he was wasting his time* In fact, it was once common to 
offer an apology in connection with the publication of bchavioi studies 
when the experimentei did not feel wan anted in hazaiding men- 
tahstic interpretations along with the facts presented. But happily 
this point of view has largely passed away* Duiing the last two or 
three decades the comparative psychologist has become much more 
modest than formerly. He no longei harries himself with the m- 
sciutable mystery legarding the nature of the animal mind He has 
become convinced that, even if an animal possesses a mind—whatever 
a mind may be—^we can never gain any genuine insight into the 
subjective experience of infra-huraan types. They cannot introspect 
—after the human fashion—and hence cannot tell us how they feel, 
and perhaps we humans would not undeistand them if they did. 

♦Received in the Editorial Office, November 23, 1931. 

^Read before the Biology Section of the New Yoik Academy of Sciences, 
American Musenrti of Natural History, November 9, 1931 
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The comparative psychologist of today is pnrnarily interested in the 
behavior rather than the mind of the animal. He seeks to observe 
and measure behavior and to explain complex activities in terntis of 
simplei activities He has ceased to confuse the issue by attempting 
to infer anything whatsoevei as to the possible conscious concomitants 
of behavior His aim at piesent is to become a good naturalist instead 
of remaining a bad psychologist. He attempts to take up the task of 
biological analysis whcie the moiphologist and physiologist leave off. 
In general, the morphologist deals with structure, the physiologist 
with the functions of oigans and groups of oigans, while the com¬ 
parative psychologist studies the behavior of the organism as a whole 
m Its larger environment To put it otheiwise, physiology is pri¬ 
mal ily concerned with relatively simple behavior and comparative 
psychology with the more complex bchavioi of the organism. If the 
problems of the newer animal psychology are detei mined to some 
extent by those of human psychology, it may be said that its appioach 
to these problems is as objective as that of physiology. Please believe, 
therefore, that I am not harboring a lot of psychological interpreta¬ 
tions in my own mind in attempting to keep the discussion strictly 
biological. I am dealing with the pioblcm piecisely as I might before 
the Psychology Section of the Academy—I am keeping nothing b.ick. 
Among the numerous lines of analysis in compaiativc psychology 
none would seem to be of gieater genuine importance than that which 
concerns itself with the dynamics of behavioi. It h dcaily ncccssaiy 
to know something of the spiings of action in a given type if we are 
to understand even its most simple activities. T he basic explanation 
of behavior must be found, in the last analysis, in the inLeinal mechan¬ 
isms which are more or less chaiacteiistic of tlie species Although 
these mechanisms may be set off by external stimuli, the nature of the 
lesponse is largely determined—m complex types at least—by the 
mechanisms themselves. This internal oiganization is evolutionary 
and hercditaiy in origin, and selves to explain why a dog leacts one 
way to aceitain stimulus and a cat anothei way to the same stimulus. 
When a given internal system is aiouscd bv an appiopiiate stimulus, 
the iGsultmg behtwior is chaiacteiistic of the species within the limits 
of individual vaiiation It is usual to icgaul types of bcliavioi which 
seem to be vciy definitely tied up to one oi another of these intcinal 
systems as instincts. Moreovci, the instincts aic gcncially looked 
upon as comprising the dynamic factors underlying all of the behavior 
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of the organism—the springs, of action that serve to make the living 
mdwidual a going concern 

While there arc iew who would wish to challenge the fundamental 
implications of this point of view, there is a growing resentment 
against the use of the tcim instinct among comparative psychologists. 
It would be entirely out of place fui me to ciiccj into this field of 
coiitroveisy this evening I mention the niattei merely because I 
wish to make use of the tciin which most comparative psychologists 
now employ instead of instinct—i>e , the teim drive Wc speak of the 
sex drive, the hunger drive, the thirst drive, and the like, rathci than 
of the stx instinct, hunger instinct, thirst instinct, etc. The teim 
drive IS preferred, among other leasons, because an instinct is munlly 
regarded as manifesting a moic or less specific pattern of behavior. 
Anyone who has observed the natuial activities of a complex organism, 
liowever, knows that much of the bcliavior iisuallv classed as in^ 
stmetive IS not definitely patterned. When a cat hungiy, for 
example, it is likely to make use of numberless behavior patterns in 
order to secure food, Many of these same patterns may be called 
out under sex excitation and the like, It thus appeals that the so- 
called instincts cannot be difTeientiatcd fiom one another in terms 
of specific behavior patteins Natuial movements, such as climbing, 
clawing, running, jumping, etc,, if these lie within the lepertoiy of 
the individual, may occur m connection with any of the 'instinctive'* 
activities of the type 

Now the term drive preserves the essential dement of the conceju 
of instinct without implying the occuncnce of spccifk and invauablc 
behavior patterns in each case It emphasizes the impoitancc of the 
several internal mechanisms of behavior as evolutionary and heredi¬ 
tary factors definitely related to biological needs Tliese repiesent 
the primary dynamic factors in all behavior They constitute the 
more stable components of activity, while the icpcrtory of responses 
called out in any case often involves a consideiabic amount of varia¬ 
tion and overlapping. The primary diivcs should be thought of as 
the innate and persistent cores of behavioi which may hccoinc at¬ 
tached from time to time to any of the scnsoiy-motor systems of the 
organism However, I do not wish to picss tlic point. I shall use 
the term drive m the present discussion and those of you who picfer 
the older concept of instinct may substitute tlic lattci without doing 
any particular violence to the facts to be presented 

As might be expected, the analysis of the dxivC'Complex of a species 
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or variety o£fcis much greater difficulties than the usual laboratory 
experiment in the animal field In the first place, there is the seem¬ 
ingly insurmountable problem of seeming mcasuies of the stiengtli 
of the several diives in teims of comparable units How can hunger, 
thiist, sex, and the like, which arc so intrinsically diffejent, be reduced 
to a common scale of objective behavior? What test of strengtii of 
drive that is equally fan to each can be applied under like conditions 
to all? The whole matter is greatly complicated by the fact that the 
several drives must be inteidependent, since the undcilying mechan¬ 
isms are known to be inteiielated Foi example, the degiec of thirst 
manifested after a given period of water depiivation is in part a 
function of the kind and amount of food supplied to the animal during 
the time In like manner, the strength of the sex drive is influenced 
by the conditions utilized to induce hunger and thiist Finally, it 
should be borne in mind that the animal under test is likely to be 
highly excitable because of the fact that the internal dynamic mecha¬ 
nisms aie under definite stimulation and examination. This suggests 
the need of every piecaution to prevent outside disti actions and emo¬ 
tional disturbances during the testing piocess itself. Pei haps the best 
way to indicate the difficulties involved, as well as one mannci of 
resolving them, will be to enter at once into the discussion of the 
method and piocedurc employed in the present study Aside fiom 
moic than a yeai spent in the development of the mctliod, the pioject 
here lepoited coveied a peiiod of some four years and included the 
testing of moic than 1000 white rats The project^ was supported 
financially to the extent of $5000 by the Council for Rcscaich 
in the Social Sciences of Columbia University The white rat was 
used on account of its small size and availability, and because enough 
IS known of the white rat m laboratory situations to enable us to 
standardize conditions lathei definitely foi this tvpc 

The Method 

The apparatus and pioccduic finally adopted foi use in the pioject 
was devised by Jenkins and Warden and is known as the Columbia 
Obstiuction Method A gcneial notion of the lay-out of tlic ap- 
paiatus can be had by icfciiing to the giound plan .is shown in Figuie 
1. It consisted cssciitiailv ot .i long box divided into thiec com- 


^For fi complete leport on tins project, see An\mai Motivatiou Expcri- 
menlal Sindics on (he Albino Rat, by C J Warden and collaboiatois (1) 
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FIGURE 1 

DI^GR.AM OF Floor Plan qi tup Ohstruction Box 
At entrance comportment, B, obstruction compartment; C7, D, divided in¬ 
centive compartment; Ej release plate, dj automatic door (operated by re¬ 
lease plate) between two divisions of inccmivc compartment 

partments. The fust and last of these weie approximately 10 inches 
in all dimensions while the middle compartment was a nairow, low 
tunnel, about 10 inches long, extending over an electric giid. The 
test anmial was placed m the first compartment, an appiopriatc in¬ 
centive in the last compartment, while the clectiic grid in tlic middle 
one constituted the obstruction or obstacle over which the animal 
must pass in order to reach the incentive beyond. 

The use of an obstacle in testing the intelligence of animals is, of 
course^ common enough in the animal laboiatory. The piinciplc had 
been applied under somewhat different conditions by Morgan, Moss, 
and others to the measurement of drives. But in previous woik the 
shock was varied with incentive-diivc conditions in order to find out 
how much shock would balance off a given degree of liiingci, thiist, 
etc. In the Columbia obstruction apparatus, howcvci, the shock wa^ 
kept constant for all drives and thus scived as a common measure of 
the strength of each of them. The general principle heic is piccvscly 
that of the human intelligence test—individuals and conditions be¬ 
come directly comparable in terms of scores made in pcrfoiming an 
identical task. The only factor which wa> varied, throughout the 
entire project, was the scries of drive-incentive conditions to be 
studied, Differences in strength of drive were indicated by differ¬ 
ences in the number of partial and complete ciossiiigs of the giid, 
under the various conditions, during a test period of 20 minutes. 

It seems necessary to pass over a number of minor but exceedingly 
important points of technique very briefly. Each detail of the pro¬ 
cedure finally adopted was deteimined by preliminary experimenta- 




STRENGTH OF DRIVES IN WHITE RAT 


21 


don, rather than by arbitrary decision or convenience, and the data 
relating to the development of the method have appeared m pub¬ 
lished leports A 20-minute test period was utilized because it was 
found that a longer period gave no better index of strength of cl live. 
As a matter of fact, our results show the same ranking of diivcs 
when only the scores of the hist half (10 minutes) of the 20-minutc 
period are considered The animals weie all of the same strain— 
Wistai Institute stock diicct, oi first geneiation reared from these 
in oui own laboratory. This is an inbred strain and hence more 
homogeneous in hereditary background than the animals earned by 
commeicial dealers. The sexes were learcd together up to 150 days 
of age so as not to disturb the noimal development of the sex diive 
All groups were segiegated at 150 days to eliminate piegnancies, 
allowed 5 weeks to become ficcustomed to our specific laboratoiy 
conditions, and tested at the average age of 185 days, the range of 
vacation in nge being 3 weeks (175 to 196 days). At this age, the 
white lat is fully mature and in top condition foi tests of this sort. 
The standard shock, used throughout the pioject, was deteimined 
empiiically for the particulai weight of animat to be tested The 
grid was supplied with alternating cuiicnt of 60 cycles, with tciminal 
pressure of 475 volts, external lesistancc of 10,100,000 ohms, and 
current of 0 047 milliampeies by means of an elaboiate clectio-stimu- 
lator, In addition to the fact that a high voltage cun cut is generally 
advisable m stimulation woik on animals, it has the specific advantage 
of eliminating possible dilterenccs in stimulation value aiising fioin 
individual vairations in skin resistance In spite of these large figures 
—or perhaps because of them—the shock was veiy slight, being just 
enough to make the rat lift his feet a bit gingcily in crossing the grid 
A few points relative to the test pioccdiiie should be noted. The 
animals had become used to handling and, in gcneial, weie veiy tame 
befoic being tested Immediately picceding the 20-minute test peiiocl, 
eacli animal was allowed to cioss the uncharged grid to the incentive 
beyond four times m succession in order to aioiise tlie appiopnate 
diive. On the fifth ciossing, the grid was cliaiged thus bunging the 
obstacle into play The 20-miniite test period began innmediatelv 
thereafter, and crossings and paitial ciossnigs were iccordcd minute 
by minute. Since the paitial ciossings add nothing to the analysis of 
the results, we shall simplify matters by lefciiing only to complete 
crossings in the later discussion. The cxpcnmentci was eliminated 
fiom the test situation by a device based upon the piinciple of the one- 
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way light screen Tests were made only at night—between tlic hoins 
of 9 P M and 4 am.— during which time the white rat exhibits its 
maxi-mnm activity McCollum’s standard diet for t!ic white lat^ 
plus a regular supply of greens* guaiantecd against any vitamin de¬ 
ficiency winch might have distinbcd certain of the drives. The in¬ 
centives placed in the last compartment wcic samples of tliose used 
to satisfy the sevcial drives unclci the conditions of iioiinal cage life 
The satisfying of the dilvc by partaking of the incentive aftei each 
crossing was limited as follows (1) hunger—nibble of powdered 
food, (2) thirst'—clicking moist nipple of watci bottle, (d) picpaia- 
tory sex behavior but without copulation, (4) maternal—attention 
to litter, and (5) exploiatorj'—^bricf random activity A pciiod of 
only 30 seconds was allowed in the incentive chamhei. The pur¬ 
pose of the incentive was to keep the drive moused and to heighten 
It by continued stimulation It is clear that, if the animals had been 
allowed free and uniestrained access to the incentive aftci each 
crossing, satiation and a waning of the diive would have taken place 
ratiier soon. 

T!ie central aim of the project was to cany the analysis fai cnougli 
to make possible a ranking of the five piimary duves investigated, 
hunger, tliiist, sex, maternal, and cxploratoiy, Sucli a comparison 
could not be made unless the maximum strength of each drive should 
be detcimined. To find the maximum strength of cacli diivc it was 
necessary to test a wide range of internal conditions in cacli case, so 
planned as to include the optinnum condition. Since the optunum 
status could not be known in advance, the schedule of conditions to 
be tested in each ease had to be ananged as the woik proceeded. The 
range of inteinal conditions actually tested in establishing tlie maxi¬ 
mum strength of each of the several drives was as follows; (1) 
Iwingei—0, 2, 3, 4, 6, 8 days of starvation, (2) thust—0, I, 2, 4, 6 
days of watei depiivation, (3) male sex—0, 6, 12 liouis, and I, 4, 
7, and 28 days of sex-deprivation; female sex—oestrum (coinified 
stage) and 7 Stages of dioestrnm; (4) maternal—first littei (young) 
and multiparous (standaul age), and (5) cxploiatoiy—one group 
only tested This range of conditions did not yield, ncccssaiily, the 
optimum condition for the maternal diivc, but since this diivc stood 
highest as tested the matter of ranking the five drives is not dis¬ 
turbed thereby The exploiatory dnve scored so low in the one test, 
given under very favorable conditions, that it did not scoin likely 
that It would rank other than lowest had the tests been continued 
indefinitely. 
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In order to standardize sex conditions in the males, each peiiod of 
sex deprivation was bepn after the sex drive had been thoroujrhly 
satiftted by rej)eated copulation with a female in heat duting a two- 
hour stretch. The oestrus condition of the female was determined 
by H lijstolofciciil exam/nation of a vaginul smear taken after the rini- 
mat had been tested, the individual being then tin own into the group 
indjcated by the smear Permanent slides of the sjnears wen wwde and 
oni daisification was checked by Pioic'isoi Papanicolaou of the Cor¬ 
nell Medical School In no c,lw was an animal tested mmc tluin once, 
and tlic standard gioup for each drive condition invcstigateil consisted 
of 20 animals. Only a single animal, of course, was tested at any 
one time. 

As mcritioned above, the several drives arc more or les^ intoidc- 
pendent by reason of the interrelations winch exist among tlic in¬ 
ternal mechanisins utidcilying them Tins makes the task of isolating 
one iItivc at a tune for testing a very difficult matter In the stnct 
sense, isolation of such factors is probably not possible in an organism 
as complex as the while rat The best that can be done is to insure 
the dowtmn/^e of the drive tn he tested by keeping all of the otheis 
as iiuiesccnt nb possible at the tune A summaiy of tlic controls used 
aic shown m Table i, and a more detailed account will be found in 
Part Vn of the volume mentioned in the footnote above (1) In 
geneial this was accomplished by devising iisct of staiidaid corulitioiis 
for quiescence in each of the diives nnd .ilways applying fnni of these 
as indicated when testing the fifth oi aioused drive. The piinciplc 
may be illustrated by staling the conditions mainLained with icapect 
to the other four diiyes while the sex dnve was being tested (i) 
hunger was allayed by allowing the miinial access to food in the living 
cage up to tlic moment ol test, (2) thiist wns a'llayed by supplying tlic 
living cages with water up to the time of test, (3) the maternal dtivc 
WHS eliminated by using non-piegnant females, and (4) the explora¬ 
tory dijve WAS kept quiescent by allowing the animals to he iiornvdly 
active in the cages up to tlic tune of test The same general scheme, 
with necessary shift in the specific inter rial factors to be kept quiescent, 
was applied to each of the other diiycs as well. Ry at arising m the 
amnurl only one biologiatl need at a time, and placing bcfoic it the 
incenlive leLitcd to this need, the (lomiiiancc of a given drive for the 
moment was insuicd Tins was, of emu sc, ticccssaiy if we wcie to 
secure the maximum indices in eaeli case Plow well we suet ceded 
in this attempt to keep all dlives except the one under test quiescent 
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is a question not so easily answered However, the controls employed 
to effect this weie uniform througlioiit the project and lienee one 
drive could not have been favored ovei another, lie relative isola¬ 
tion of each diive at the time of testing was thus appro\inintcly tlie 
same so that the indices obtained may be rcj^aided as typic.il and com¬ 
parable thioughout 

Ranking or Normal Drives 

The central puipose of the piojcct, as previously stated, wns to 
analyze the noimal drive-complex of the white lat in a inarinci that 
would make it possible to rank the several dnves tested in order of 
strength Such a ranking must be made, of course, on the basis of 
the maximum indices obtained for each diive The lattci aic given, 
together witli the usual statistical values, in Table 2 The maximum 
scores would seem to represent the highest dynamic value of tlic 
several drives under optimum conditions of motivation. The scores 
for the two sexes show no significant differences m so far as the 
hunger, thirst, and sex diivcs arc concerned, and hence may be com- 

TAHLE 2 

Showing Maximum Scores (Crossings) for tup Various Drives, 
Arrancpd in Bank Ordpr 

Condition of Coefll- 

maximiim Si 2 c of group Stand.iul cicnl of 

Drives tested drive M F, Comb Average deviation variation 


Male 


Thirst 

2nd day 

10 



21 10 

11 60 

5V 

Hunger 

4th day 

10 



19 10 

S 87 

31 

Sex 

1st day 

20 



13+5 

403 

30 

Exploratory Only 1 tested 

20 



6 00 

4,89 

81 

F?maU 








Maternal 

Standard age 


10 


22 40 

9 14 

41 

Thirst 

Istday 


10 


19 70 

11 10 

56 

Hunger 

3rd day 


10 


19 00 

8 91 

47 

Sex 

Oestrum 


21 


14 14 

5 14 

36 

Combined 








Maternal 

Standard age 


10 


22 40 

9.14 

41 

Thirst 

Ist clay 

10 

10 

20 

20,40 

11 40 

56 

Hunger 

3rd clay 

10 

10 

20 

U20 

7 58 

42 

Sex 

lat clay & 








oestrum 

20 

21 

41 

13 80 

4 64 

34 

Exploratory Only 1 tested 

20 



6 00 

4 89 

81 
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TABLE 3 

Showing the Keliadility of the Differences between the Maximum 
Scores (Crossings) of the Different Drives with Sexes 
Combined 


Drive conditions 
tested 

S.D of 
tlifference 

Difference Difference 
between S D of 
averages diffeience 

Chances 
in too of 

a true 
difference 

Plunger and thirst 

3 06 

2.20 

0 72 

76 

Hunger and sex 

1 8+ 

+ +0+ 

239 

99 

Hunger and matern.il 

3 35 

4 20 

125 

89 

Hunger and explointory 

2 02 

12 20+ 

6 03 

100 

Till 1 st and sex 

2 65 

6 60+ 

249 

99 4 

Thirst and maternal 

S 85 

2 00 

0 52 

70 

Thirst and exploratoiy 

2 77 

1440+ 

5,19 

100 

Sex and mateinal 

2 98 

8 60 

2 89 

99 S 

Sex and exploiatoiy 

1 31 

7 80+ 

5 95 

100 

Maternal and exploratory 

3 09 

16 40+ 

531 

100 


Legend The plus sign indicates that the fiist cl live of the pair has the 
higher score 


bineci The maximum indices foi the several diives when these scores 
Imve been combined aic shown in Table 2 and on the graph of Figure 
2 , 

As may be seen, the maternal drive cleaily takes fiist rank, show¬ 
ing an avciage of 22 40 ciossings during the 20-niinute test peiiod, 
Fuithei evidence of the stiengtli of the mateinal diive is furnished 
by the much higher score (28 33 crossings) of the younger, oi fust- 
litter group On the othei hand, the exploratory diivc, the incentive 
for which was a large playgiound attaclied to the appaiatus, ranked 
lowest of all, averaging only 6 ciossings during the test peiiod It 
IS clear, therefore, that the opportunity to cxploie docs not constitute 
a very strong incentive This incentive seemed to aiouse a genuine 
drive, however, since the score vs higher than that made hy several 
contiol groups which crossed to the third compaitmcnt of the ap¬ 
paratus when no special incentive was present From a general sur¬ 
vey of the maximum scores as indicated in the giaph of Figuie 2 
(also Table 2), it appeals that the diivcs may be ranked in the fol¬ 
lowing ordei mateinal, thiist, hungei, sex, and exploiatoiv 

Howcvei, the mattci is not quite «is simple as it seems. As may be 
noted, the amount of diffoience between the maximum scoies is rather 
small in some cases The question anscs as to whetlici oi not the 
obtainctl differences aic tiuc and dependable in evciy instance In 
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answering this question we must tuke into account the range of in¬ 
dividual vacation within the groups as well as the amount of differ¬ 
ence between the two group averages. When the difference between 
group scores is small, and the variation among individual scoies 
within tlie various groups is large, it often turns out tliat tlic 
apparent difference between the group scores is not reliable. Wc 
must examine oui results with respect to this point, thcicfoic, hcfoie 
drawing any final conclusions. The computations covciing this 
matter of the lehability of the diffeienccs between the maximum 
scores for the several drives are shown in Tabic 3 According to 
the usual rule, a difference between two aveiagcs is not certainly 
reliable unless such a difference is approximately thicc times the 
standard deviation. In applying this lulc, wc will make only those 
comparisons that relate directly to the pioposcd seiies of rankings, 
since these aie the ones in which w<j are especially inteiestcd at the 
moment, It will be simpler if we state the question of reliability in 
terms of the chances in 100 that the dvffeicnees found avc tvue differ¬ 
ences. Wc find that the chances aie 70 in 100 that maternal is 
higher than thirst, 76 m 100 that thirst is highei than luingei, 99 in 
100 that hunger is higher than sex, and 100 in 100 tliat sex is higher 
than exploratory. This means tliat when wc compaic the maxi mum 
scoies for a given drive with the one next below it, the differences 
are not large enough to be statistically leliable except in the case of 
the last two comparisons, i e., hunger vs, sex drive and sex vs. ex¬ 
ploratory drive It is reasonable to suppose, however, that if larger 
groups in each case had been tested the measures of icHability might 
have been somewhat higher than they arc. 

Without calling m question the gencially accepted ciitenon of 
reliability which we have just applied, we may make use of another 
which seems to be more to the point. This second method of evalu¬ 
ating the reliability of differences between averages is similai to the 
first except that it deals meiely with ordinal position. It is known 
as the method of combining averages and is recommended by the 
English statistician, Yule. As a matter of fact we are concerned, 
here, not so much with intcrcompansons among the group avciages, 
as with the question of the ordinal position of each avciagc in the 
series as a whole. We want to know whethei oi not wc can sav 
that the order Indicated on the graph of Figuic 2 is the tiuc older of 
this series of averages. The computations involved in applying this 
criterion of reliability arc given m the lower section (combined) of 
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Curves Representing the Different Drive-Conditions Tested, with Thirst 
AND Hunger Scores for Male and Femaie Comdined 
Tlie several periods of deprivation are indicated on the abscissa and the 
average number of ciossings on the ordinate 

Table 4 When this method is applied we find that the chances are 
100 in too, or perfect, within limits of a small fraction which may 
be safely ignoicd (lowest 99 6), that the ranking of the maximum 
scores indicated on the graph is a true and reliable ranking This 
means that, in so far as we have secured sound indices of the several 
dlives, we are warranted in ranking them as to maximum strength 
as follows, maternal, thiist, hungei, sex, and exploiatory The 
question of the soundness of oui analysis of the diivc-complex of the 
white rat depends ultimately, of course, upon the soundness of our 
method In so far as our gencial procedure and contiols were ade¬ 
quate to this type of measuiement, our results may be regarded as 
conclusive. Peihaps I may be pcimitted to add that we aie now 
engaged m extending the method with suitable modifications to the 
rhesus monkey 

Studies of Special Conditions 

In addition to the analysis of the normal clnvc-complex of the white 
rat just leported, a study was made of a number of special conditions 
in connection witii the project The same general method of testing 
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TABLE + 

Show'ino the Reliadility of the Dhsterkncfs detween Maxfmum Scores, 
AS Related to Rank Order 

The difference between a given score and that for each drive of lower rank, 
taken singly, is treated in columns 2, 3, 4, niid 5, in the last 
column the scores for .lU the drives of lower 
rank have been combined 


Drive 

tested 

Rank 

order 

Chances 

Thirst 

in 100 of 
Hunger 

a true difference greater tlisin 0 
Sex Exploratory Combination 

Male 







Thvrst 

1 


69 

98 

100 

99 4 

Plunger 

2 



9»7 

100 

lOO 

Sex 

3 




100 

100 

Exploratory 

4 






Female 







Maternal 

1 

72 

SO 

99 6 


96 

Thirst 

2 


56 

89 


86 

Hunger 

3 



95 


95 

Sex 

4 






Combined 







Maternal 

1 

70 

S9 

99 S 

100 

99 6 

Thirst 

2 


76 

99.4 

100 

99 7 

Hunger 

3 



99 

100 

100 

Sex 

4 




100 

100 

Exploratory 

5 







was used ia each af these Investigations. However, the icsults secured 
cannot be directly compared with those previously discussed since 
certain special conditions were intioduccd in each case for the pin pose 
of disturbing the normal drive in some manner. Ncvcitlielcss, tliesc 
studies aic pertinent to the topic of the evening inasmuch as they 
throw light upon the nature of drives in the white lat It will be 
unnecessary to do more than state very briefly the special conditions 
introduced in each instance and mention the main lesult. I shall 
limit myself to the following three studies which seem to me to be 
of most interest. (1) the effect on the strength of the hungci diivc 
of delaying access to the incentive or food, (2) the effect on the male 
and female sex drive of segregating tlie sexes for various periods of 
time, and (3) the effect on the male and female sex diivc of gonad- 
ectomy, vasotomy, and injections of placental and oichic extracts. 
These will be discussed sepaiately and in the order indicated 

In all of the tests previously dcsciibcd, the animal obtained momen¬ 
tary access to the incentive as soon as it had ciossed the grid eacli 
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time. We were now interested to see whether a drive would be 
weakened if the animal were lestrained from access to the incentive 
for a short period of time alter each crossing. Hunger was selected 
as the particular drive to be tested in this lespect, and a 48diour 
starvation period was used since this had been shown to induce the 
maximum strength m this drive. The mannei of icstraining the 
animal was simple enough. The food was placed as usual in the 
little box marked D on the diagram of Figure 1, but the dooi separat¬ 
ing tins box from compartment C was left closed during the period 
of delay The animal merely remained in the latter compartment— 
often in a state of gicat activity—until the door was raised. The 
following senes of delay intervals was used. 0 seconds, 15 seconds, 
30 seconds, 1 minute, 3 minutes. A group of 20 animals was tested 
for each delay mteival, making 100 in all. 

It was found that a delay as short as 15 seconds decreased the 
numbei of crossings during the 20-minute test peiiod approximately 
43%. Longer delays of 30 seconds and 1 minute did not further 
decrease the diive index, but the 3-minutc delay biought about a 
decrease of 73% from the scoie of the zero, or control group. It 
should be stated, moreover, that the time compiising the delay in- 
teivals was counted out so that the delay groups weic given the full 
opportunity of 20 minutes to cross We cannot explain just why 
an mteival of only 15 seconds diminishes the strength of the hunger 
drive so much, since the animals icmained quite jictivc until the door 
was laiscd. It was noted, however, that the animals of the 3-miiiutc 
group tended to become inactive after a time, and it seems possible 
that an mteival of this length may have distiubed the normal asso¬ 
ciation between the act of crossing and the food At any rate it is 
cleat that the hunger diive remains at maximum stiength only when 
immediate access to the incentive is to be had 

The main purpose in the studv of the segregation of the sexes was 
to determine whether oi not such conditions would disturb the normal 
development of the sex diivc Wc could not aiiangc foi complete 
segregation in the strict sense of eliminating all sensory stimulation 
between the sexes The males and females weic meiely kept m differ¬ 
ent cages and so placed as to exclude visual stimulation as fai as pos¬ 
sible Oiii conditions pi evented tactual stimulation, and, of couibe, 
sexu.al behavior of any soit, but certainly not olfactory influences 
Groups of males and females were segicgatcd at 30 days, 150 days, 
and 185 days of age—all of them being tested at the stand aid 
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age (185 days). Copulatoiy activities in the white rat usually 
make their appearance at about 50 Jays, the age range, as at piesent 
known, being from 37 to 72 days. The three groups tested, tlieie- 
fore, represented pre-pubertal, post-pubertal, and adult age levels. 
Separate groups of males for each age level were tested to tlie female 
in oestrum, to the female in dioestrum, and to another male. In like 
manner, separate groups of females foi each age level weie tested 
to an active male, to a fciuale in oestrum, and to a female in dioes¬ 
trum. The use of three types of incentive in each case was necessary 
to determine the specific kind of disturbance which had been induced 
by the segregation, if any such had occuned. The male test animals 
were in splendid health, and tlie female test animals were in the 
cornified stage of the oestms cycle as determined by vaginal smears. 
In general, it was found that the sex drive was fairly normal in 
strength in the post-pubcrtal and adult groups. However, both males 
and females that had been segregated before puberty (30 days) ex¬ 
hibited definite homosexual tendencies. That is, the males would 
cross more often to males than to females, wlicthcr in oestrum oi 
dioestrum, while the females would cross more often to females, 
either in oestium or diocstiuin, than to active males Moreovci, the 
animals segregated at this age level had developed much of the usual 
repertory of sex play in their cage life and manifested such homo¬ 
sexual activities in the apparatus after crossing the giid. When ani¬ 
mals segiegated at 30 days were allowed to mate freely with an active 
member of the opposite sex for some hours before the test, the homo¬ 
sexual tendency was less strongly exhibited. In geneial, tlic results 
seem to indicate clearly that, in the absence of the opposite sex from 
the pre-pubertal period onward, the sex drive may become definitely 
attached to a stimulus of the same sex. Tins Joes not occur, however, 
if the animal has been allowed to mate with the opposite sex during 
the developmental period Incidentally, the sex life of the male white 
rat varies, greatly from individual to individual. We found certain 
virile males who, while very exciting to most females, were inclined 
to be highly selective in mating with females. Other males who 
seemed less vigorous and less stimulating were lelativdv promiscuous 
as to sex play, although mating was rarely consummated 

The facts secured as a result of segregation suggested a further 
study of the sex drive by the usual opeiativc techniques, such as 
gonadectomy, vasotomy, and the like. Males were castrated and 
females spayed at 150 days of age and tested in the drive apparatus 
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at tlie standard age (185 days) The scores were compared with 
those of suitable contiol groups which had undergone a sham opera¬ 
tion at the same age. As might have been expected, the sex drive in 
both male and female gotiadectomized animals was very greatly 
reduced. This ieduction was even more apparent in a group of males 
castrated at 90 days of age. The drive was practically absent in 
males castrated at 30 days of age, this group showing, on the average, 
approximately 6 crossings. A double injection of placental cxtiact 
(cow) prepared for the folliculai hoimonc, given 72 and 4-8 hours 
before the test, seived to restoie the drive in both sexes very nearly 
to normal. An injection of castrated males with orchic extiact was 
without effect upon the depleted drive Vasotomy perfoimcd upon 
14-montli-old males which had become somewhat senile—crossing only 
about 7 times during the test period —was ineffective in restoring the 
sex drive. In general, the results of these coiielations between definite 
pliysiological conditions and behavior tend to show the intimate re¬ 
lation between drive activity and specific internal mechanisms 
Perhaps the chief value of the project as a whole lies not so mucJi 
in the facts discovered regarding the white rat, as in the perfecting 
of a method which now can be applied to most of the lughci animals 
The impoitance of the analysis of the pnmaiy dynamic factois in 
behavior has long been recognized, but no method was at hand by 
which the intercompanson of drives could be earned out. For this 
reason, this geneial field has been neglected by the comparative psy¬ 
chologist in so fai as sj^stematic cxpeumcntation is concerned. Let 
us hope that this neglect will now be remedied by a vigoious program 
of rcseaich, the primary aim of which should be to dctciminc the 
underlying motivation of living oigariisms along strictly objective 
lines 
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LA FORCE RELATIVE DES IMPULSIONS PRINCIPALES CHEZ LE 

RAT BLANC 
(R^sLimd) 

Dans cc rappoit il s'agit de Panalysc du complexc dcs impulsions chcz 
ie rac blanc au moyen de la m^thode d’obstructlon dc Cohimbin, denvant 
d’une etude d'utie dur^c de qiiatic ans rdccmmcnt complet6c an laboratoire 
de PUniversite de Columbia Les cinq impulsions tC9t6es ont Tordrc de 
rang suivant duqiiel on montre la constnncc (1) I’unpnlsion maternellc, 
(2) la soif, (3) la faim> (4) le scxc, et (5) rimpulsion cxploratncc. On 
a bas6 cct ordie svir les r^sultats maxima obtenus pour unc invpulsion 
donn^e dans lea conditions optima de stimulation On n’a stimule qii^une 
seule impulsion 6 la fois et on a maintenu tranquilles les quatre autrcs 
impulsions pendant qu*on a test6 cclle-ci. On a obtenii ainsi les r£3ultnts 
maxima dans des conditions qui om rendu certaine la dominance dc Pim- 
piilsion tcst4e dans la situation Ceci Ic rend possible possible de placer 
les impulsions d'une faQon definie dans leur position d’ordre dans le corn- 
pi exe gin^ral dea impvilsiona chez U rat, On a mesur^ la force de I’impul¬ 
sion par le nombre de fois que Tanimal a travers6 un grille ^Icctri86c an 
stimulant de Tautre cote Le choc ct toiitcs les autrcs conditions sauf le 
stimulant ont etc maintcniia constants pour toutes lea impulsions, Outre 
I’analyae pnncipale, on a 6tudi^ de nombrcuscs conditions sp^cialcs tcHcs 
que la s^gr^gatiORj la gonadcctomic, des injections dc I'cxtrait placcntairc, 
un stimulant retard^i etc L’anteur cite un livre par lui-incmc dans 
kquel il a mia les rdsultats ddtaill^s 

Warden 


DIE RELATIVE STARKE DER ELEMENTARTRIEBE BEI DER 
WEISSEN RATTE 
(Rcfcrnt) 

Der Verfasaer erstattet liier Bcricht uber cine Analyse dcs Trieb- 
kompkxea (dcivc-compler) der weiaseu RaUe, dviccli GebruucK der 
Columbia Hemmungsmethode (Columbia Obstruction Method), die sich 
aua einem vierjahngen, neulich im psychologischen Laboratonum der Uni- 
versitat Columbia vollendeten Aibeitaplnn cntwickelt hat, Die funf ge- 
pruften Triebc nchmen die folgende, aU ziiverlassig erwicscnc Rangordnimg 
an' (1) Muttertrieb (maternal), (2) Durst, (3) Hunger, (4) Geschlcchts- 
tnebj (5) Erforschungstrieb Die Rangornung gnindetc sich auf die lioch- 
steti, durch cicien Tneb wnter mogUchst gunstigen Umatanden der 
Hervorrufung erzielten Zahlen Ea wurde jedcs Mai nnr cin Tricb hervor- 
gerufen, die ubrigen vier Tnebe wiirden walirend der Priifung dieses 
einen im Ruhestand gehalten Es wurden auf diese Weise die hochsten 
mbglichen Zahlen erhalten, unter Umscanden the versichcrten, dnss der zu 
prufende Tiieb m der Situation vorherischcnd war, Es wlrd nuf ilicse 
weiae die definitive Rnngordnung der Triebc in Bezug ihre Ordnungsstcl- 
lung (ordinal po'iiUon) im. allgemclncn Tviebkornplcx der Rnttc ermoghebt. 
Dte Starke eines Triebes wiirde gemessen an tier Hiiufigkeit mit dei das 
Tier ein elektnschcs Gittcrwcrk fcrcuztc, um danibcr liinaus den Rciz zu 
criangen Die Starke des Schocks und nlle ubiigcn Umstilndc mit Aua- 
nabme des Reizes wurden dutch alle Reize liindurch konstant cihalten 




h TTurJe niclit Dur die grimdsotzklifi Analyse gemackt, sondern man 
imterjuclite aucl die Emwirlditigen zatlreicW spezieller Bedingiingcii, wic 
zB Isolierung, Gonadectomii!, tapritznngcn niit Multcrldiclieneiitrakt 
(plaffintal extract), Verzogerung der Eeizung, iisw, Ea wrd au( eiii 
tail m Verfaaser Inngewiesen, worin die einzclneii Befundc umstand- 
lidi zusaramengefasat worden sini (Warden, C J. Aoinml Motivation, 
NeivYork Columb Dniv Press, 1531 Pp 502 ) 
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LEARNING AND MATURATION IN PRESCHOOL 
CHILDREN* 

From the Psychological Laboratories of Yale Umvcnily 


Josephine Rohrs Hilgard 


The present study,^ for "ivhich a group of Meiiill-Palmei nursery- 
school children were subjects, was undertaken in the hope that it 
might yield further infoimation concerning the relative impoitance 
of maturation and piactice m the development of motor skill in 
young children. Tor this purposCj it appeared that abilities which 
were just beginning to develop in the children offered the best oppor¬ 
tunity for investigation Since previous studies had shown that the 
abilities of buttoning, cutting with scissors, and climbing a ladder 
appear m children between the ages of 24 and 36 months, these tliice 
skills were selected for study. A control group and a practice group 
were used m order to test the effects of maturation and general 
practice (control group) as against tlie effects of intensive special 
training (practice group) duiing a thicc-month period. 

Related Studies 

It is generally iccognized that the improvement of an ability with 
age is due both to the maturation of innate giowth factois and to the 
cumulative effects of functional expeiicnce. To discovci the role 
which each plays, and to estimate the degree of intcidependency, is 
a problem which has been approached primarily from the field of ani¬ 
mal behavior, and more recently from that of child behavior. 

The classical experiments of Spalding (15) and of Shepard and 
Breed (14) on matuiation in the flying of birds and the pecking of 

♦Recommended by Edvrard S Robinson, accepted for publication by Carl 
Murchison of the Editorial Board, and received in the Editorial Oftice, 
November 12, 1931. 

^The author la indebted to Dr Rachel Stutaman of the staff of the Merrill- 
Palmer School for direction in the oiganizalion of Hub study and in the 
preparation of the report, which is based on an essay submitted to tlie 
faculty of the Graduate School of Yale University in partial fulfillment of 
the ret^viireTnents for the degree of Master of Arts in psychology, 1930, 
Acknowledgment is also due Professor Edward S. Robinson of Yale Uni- 
yerslty for numerous suggestions. 
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chicks are familiar. More recently, Carmichael (3) has shown that 
drugged embryos of frogs and salamanders, remaining motionless 
during a period of growth, when denarcotized soon swam so well 
that theie was difficulty in distinguishing them from the group which 
had been swimming five days. It appears that the rapid learning 
of the delayed group was possible because they were able to take 
advantage of a greater maturity. 

In his careful investigations over a period of years, Cogliill (4) 
correlated the behavior of Arablystoma with the structural develop¬ 
ment of the nervous system. His results clearly indicated that be¬ 
havior, winch repjeseiits a progressive expansion of an integrated 
pattern, develops in a sequence of movements consistent with the 
order of development of the nervous system, Coghill concludes that 
the form of the behavior pattern is determined by laws of growth 
within tlie organism, the normal experience of the animal with lef- 
eiencc to the outside world appeals to have nothing specifically to do 
with it. On the othei hand, in determining when, and to what 
extent, the potentiality of behavior shall be expressed, there is an 
interaction between the processes of growth and the expeiience of the 
individual. Thus specificity of function is fixed by the relations 
into winch the innate elements giow, and by the excitation from the 
enviionment Whether the conclusions drawn fiom the Amblysto- 
ma apply to the higher veitebrates and man is an open question. 
Coghill believes that it is reasonable to suppose that in then bioad 
outlines they do. 

The problem of the relative influence of matuiational growth 
forces and learning on human development has been approached 
fiom a number of standpoints. Such familiar instruments as the 
Developmental Schedules of the Yale Psycho-Clinic (7), the Mci- 
nll-Palmcr Scale of Mental Tests (17), and the Tcim.in Revision 
of the Binet-Simon (18) have been organized on the assumption 
that we can diffeientiate levels of development in the individual from 
biith to maturity That such development pioceeds independently of 
enviionment, except where the latter deviates too much from the nor¬ 
mal, IS also infeired. Of environmental conditions which might be ex¬ 
pected to influence development to some extent, we distinguish, foi 
the sake of claiity, those which offei opportunities for the general 
excicise of developing abilities fiom those which offer oppoitunitics 
for the specific practice of a specific ability 

Studies of the effect on development of oppoitunities for gcncial 
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exercise have been made by Blackliuist (2)i Hildreth (13), Good- 
enough (9), and Banett and Koch (1) With the exception of 
Blackhurst, whose study was confined to the value of play apparatus 
for motor control, the object of these experiments was to measure 
the effect of nursery-school training on the intelligence test scores 
of young children. To what extent would tlic early optimal op¬ 
portunities for acquaintance with many materials aftcct general de¬ 
velopment? The conclusions, while in gencial tending to minimize 
the influence of this training on mental test scores, aic somewhat at 
variance Hildreth found that children with nurseiy-school train¬ 
ing, upon entering the first giaJc, showed only a temporal y superi¬ 
ority, and Goodenough*s results tended to confirm this. In her 
experiment the advantage of the nursery-school group over tlie 
control group on the second examination was slight enough to be 
within the limits of chance. On the other hand, Barrett and 
Koch, using a nursevy-school group and a control gioup of orphan 
children, found that after nursery-school tiaining the IQ*s of the 
nursery-school group had risen from 91.71 to 112.57, while those of 
the control had risen from 92.59 to 97.71, or approximately half as 
much An analysis of the nature of the nursery-school activities 
leads them to conclude that direct practice effects do not account for 
this rise. 

Like the attempts to measure the effect of general cxeicisc on de¬ 
velopment, a number of studies diicctcd toward the problem of 
determining the effect of specific piactice of a specific function have 
utilized certain developmental items for which standardized noims 
are available. This procedure seems desirable because these norms 
provide a fairly accurate idea of the status of the ability in question. 
At the same time, the experimenter may be criticizing the significance 
of these noims, for if practice shows much impiovcmcnt in the ability 
tested by certain items they may prove unsuitable for inclusion in a 
developmental scale, in spite of age differentiation. 

To test the hypothesis that intensive piactice preceding full ma¬ 
turity may stimulate and increase the rate of growth of ceitain 
capacities, Gates and Taylor devised two tests, one on memory for 
oral digits (5), which has been standaidizcd as part of the Stanford- 
Binet Intelligence Test, and one on speed of tapping (6) They 
matched a practice group of children in clnonological age (four to 
six years), mental age, intelligence quotient, and ability in the initial 
performances of the activity to be tested. They found that after 
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78 days of practice in memory for oral digits the practice gioup had 
gained 2,07 digits, the amount gained by the average untiained child 
in six yeais, according to the Stanford-Binct Test The control 
group had gained 0*67, or one-third as much, Paiticularly interest¬ 
ing IS the fact that a retest four and a half months later showed that 
the advantage of the practice group had been entirely lost and that 
the two groups were as nearly equal as at the beginning of the study. 
Similar lesults were obtained m the tapping experiment. Gates and 
Taylor conclude that maturational piocesscs, continuing in both 
control and practice groups, are not perceptibly affected by special 
training. 

Gesell and Thompson (8) point out the possibilities of studying 
maturation offered by the method of co-twin contiol They report 
a study of monozygotic twins 46 weeks of age For six weeks Twin 
T was given daily practice in climbing and cube beliavioi, while 
Twin C, tile control, who had no tiainmg during that period, was 
given daily piactice the following two weeks. At 55 weeks of age, 
the climbing ability of the twins was nearly the same; that is, Twin 
C had acomplished as much in two weeks of practice as Twin T had 
accomplished in six weeks, From these data Gesell and Thompson 
infer that the superior peiformance of C, with only a third the oppor¬ 
tunity for piactice, must be due to maturation of the processes in¬ 
volved, Fuither, it was impossible to demonstrate any significant 
influence of training upon the cube behavior patterns of Twin T 
Strayer’s study (16) on the vocabulaiy development of the same 
pair of twins was interpreted to mean that, in the field of language, 
a matuiational difference of even five weeks had a. definite influence 
on the relative effectiveness of training 

Other studies on the efficiency of learning at diifeient levels have 
dealt particularly with the development of specific skills. Good- 
enough and Brian (10) tested the development of skill m throwing 
rings over a post in thiee groups of preschool children Over a 
period of 50 days, Group A practiced with no jnstiuction, Gioup B 
received some instruction, and Gioup C received thorough instiuc- 
tion. It was found that during this period Gioup A (10 children) 
had progressed only 11 5 in compaiison with 17 5 foi Group B (6 
children), while Gioup C (4 childicn) had made the ticmcudous 
gain of 42 5 It would be intcicsting to have the results of a fourth 
contiol group htivmg ncithci practice nor instruction, and also to 
have tlie results of a retest a few months Ijitcr 
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In a Similar investigation, Hicks (11, 12) found that maturation 
and undirected piacttce in young children aged two and one-half to 
six and one-half years were more important in the development of 
the complex motor skill of hitting a moving target than was sys¬ 
tematic, well-motivated practice once a week for eight weeks In 
a parallel study the same children were given strength, perforation, 
and tracing path tests once during the period when the initial target 
tests were given and again three months later The lesults showed 
that increase in skill on these tests without specific practice was 
comparable to increase in skill on the target test either with or with¬ 
out specific practice The author believes, tliercfoie, that impiovc- 
ment in skill may result from factors other than specific practice, 
such as the influence of structural maturation and of general piac- 
tice. 

That impiovement in skill does result from factors otlier than 
specific practice theie can be little doubt The problem is one of 
how jHUch the environmental factors can contiibutc It seems now 
that more experimentation on abilities wliich arc in tlic process of 
development will add to our knowledge of the total pictuic. 

The Problem 

The present expeiimcnt, which utilized a group of Mci nll-Palmer 
nursery-school children as subjects, was attempted in the hope that 
it might throw further light on the pioblem of maturation and learn¬ 
ing in young children. The skills of buttoning, cutting with scissois, 
and climbing a ladder, whicli previous obseivations had sliowii to 
be developing in chiidien between tlie ages of 24 and 36 months, 
were chosen for study. 

Clues in regard to buttoning and cutting pcifoimanccs at tins 
level appear in the Mernll-Palmer Scale of Mental Tests (17). 
A-Ccording to this scale, the age at which the average child is first 
able to button a one-button strip is 30 5 months, the <ige at which 
he can first button a two-button strip is 33 months; and the ability 
to cut gashes is an average perfoimancc for children from 24 to 29 
months of age. Though few chiidien of this age aie able to make 
a series of successive cuts in paper, theic is so striking an impiovc- 
ment in this ability between the ages of 30 and 35 months that 32% 
of 50 children of this age tested in the standaidization of the scale 
were able to cut such strips In contiast to buttoning and cutting. 
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which involve the development of power and skill in fine motor 
coordinations* climbing brings into play gioss motor coordination 

Experimental Procedures and Materials 

Two groups of 15 children each were 'matched according to 
chionological age, mental age, sex, and approximate initial ability 
in the three skills—buttoning, cutting with scissors, and climbing. 
Because of sickness, only 10 childien in each group completed the 
experiment. Table 1 gives the means foi each group of children. 

Although the first tests were made chiefly in December, a few of 
the children were tested in November, and a few the first week in 
January. The mean initial test foi both groups falls in December 
Dating from the first week in Januaiy, the practice group received 
intensive training for 12 weeks Table 2 shows the number of 
piactice periods each child had. 

Aftei the first three weeks of training, the group was retested, and 
thereaftci retests weie made at two-week intervals when possible. 
At the end of the twelve-week pciiod the control group was retested 
and then received intensive training for four days. One child in 
the control group developed measles after the second day of training, 
and one was unable to letmn for moie than one day Eight chil- 


TABLE 1 



Group 

Mean 

CA 

Mean 

MA 

Sex 


Practice 

28 3 

29 1 

6 gills, 4 boys 


Contiol 

28 6 

29 9 

6 girls, 4 boys 


TABLE 2 

Practice of Groups, Number of Practice Periods, Including Retests 


Chi J cl 

Buttoning 

Cutting 

CJunbing 

Kathryn 

26 

29 

42 

Mary E 

24 

26 

37 

Marilyn J 

27 

30 

46 

Jean 

24 

29 

41 

Cynthia 

26 

30 

44 

Prances 

2S 

29 

45 

John 

24 

27 

_ 

Patrick 

25 

25 

38 

Daniel 

24 

28 

37 

Stanley 

27 

29 

36 
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dren, therefore, completed the entire intensive training pragram, 
while the other two completed enough of the progiam to permit the 
inclusion of their data During this week of intensive training for 
the control group, the piactice gioup received no specific training, 
but were tested at the beginning and again at the end of the tiaining 
period. 

In the following discussion of the tecliniqucs employed in testing 
the three skills, a description of the testing and letcstmg periods is 
in each case followed by a statement concerning the practice period. 

Climbing 

1 Testing the skill aiiamed ni climbing. This fiust test con¬ 
sisted of climbing a three-step laddei 2^^ feet high, stepping on to 
a table at the top, and then climbing down again. On the table 
were various toys which might attiact and please the child These 
toys were changed frequently so that they did not lose novelty, and 
weie varied to please individual children Some of the boys, for 
instance, responded particularly well to engines, while other children 
liked toy animals. The usual foimula was, ‘Tct*s sec how quickly 
you can climb up on the table today,** and ^^Now let's see how 
quickly you can climb down.” 

Going up the ladder, the child was timed fiom the second he 
put one foot on the first step until he had both knees or feet on top. 
Going down, he was timed from the second his knees vveie in the 
middle of the top of the ladder until both feet weie on the door 
again. The child's final score was obtained by averaging the time 
required for climbing up and that requiicd for climbing down, 

The pleifsure the child icn experienced in the climbing test bi ought 
them into a cooperative frame of mind foi the cutting and buttoning. 
They liked coming into the room to see \vh«it wc had that was ”new,” 
and they particulaily liked being on top of the table. After the 
child had examined the toy there, he was told he could hand it to 
the experimentei and she would put it on the little table (where he 
would next cut and button) while he climbed down. When this 
metliod was followed, the child would sit down at the little tabic 
ready to do the cutting and buttoning. Vciy often he was allowed 
to play with the toy for a shoit time befoic the next matciial was 
introduced That the children retained tlicir interest in the tliicc 
tests IS probably due very largely to tliis technique. 

Only eight of the ten pairs of subjects completed this experiment. 
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TABLE 3 



Mean 

Mean 


Group 

CA 

MA 

Sex 

Practice 

28 3 

29 1 

S girts, 3 boys 

Control 

28 6 

29.9 

5 girls, 3 boys 


One child in the practice group was fitted with leg braces to 
straighten his knock-knees* and one in the control group did not take 
the initial test The two groups ol eight each were matched in 
chronological age^ mental age, and sex, as shown in Table 3* 

In plotting the learning curve for the practice group, it was neces¬ 
sary to interpolate to determine the score of the children at definite 
two-week intervals for, though no child had had less than six retests, 
these did not fall at the same time for all the children, For the con¬ 
trol gioup, the curve was diawn without interpolation, 

During the practice peiiods, the experimenter tried in every way 
to help the childien eliminate wrong methods and improve the time 
and quality of their pertormance, tor example, in training the child 
to climb faster, the experimenter showed him how to put one foot, 
instead of two, upon eacJi step of the ladder In other respects the 
piactice periods were similar to the test period, except that the per¬ 
formance was not timed. 

Buttoning 

1 Testing the skill attained in huitoinng. Usually tlie but¬ 
toning test was given immediately after the climbing test In this 
test the child*s performance was scored according to the degree of 
his success or the length of time he took to button stiips offeiing 
diffeient degiees of difficulty The strip easiest to button was a 
folded piece of cloth with four buttons and conesponding button¬ 
holes and a fifth button at the top alieady buttoned, so that the four 
buttonholes were in place ovci the buttons Two of these buttons 
were of an inch m diametei and two % of an inch If a child 
buttoned one button, he was given a score of one point; if he but¬ 
toned all lour, he was given a scoic of two points Peifoimanccb 
on the othei button strips have been standaidized as a part of the 
]\d'crrill-Palmei Scale of Mental Tests The m.itciial consists of 
three pans of 3x6-inch flannelette stiips, the first pair liaving one 
button and buttonhole, the second pan two buttons and buttonJiolcs, 
and the thud pair four All these buttons aic ^ of an inch in 
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diameter That the child can button the four-button folded strip 
described above before he can manage the pair of strips having only 
one button is explained by the clement of difficulty added when tlie 
two strips are separate and the buttonholes must be placed ovei the 
button before the child can button the strips. 

The method of presenting the material to the child is practically 
identical with that used in the Meuill-Palinet Scale, and the leader 
is referred there for a full account (17). The iolded foiu-button 
piece was presented and then, in turn, the one-button, two- 
button, and four-button strips. No assistance was cvei given in a 
test situation. The scoring shown in Tabic 4 closely follows that 
standaiclixed in the MciuU-Palmci Scale. 

The higher the number of points earned, tlic better is the per¬ 
formance latcd. 

Nine of the ten pairs of subjects wcic included \\\ this test. The 
tenth pair was omitted from the results foi scvcml reasons. Though 
Bernice, the tenth child of the control gioup, matched Cyntiu'a of 
the practice gioup in cutting and climbing, she scored 8 of the pos¬ 
sible 13 points in the initial buttoning test, while Cynthia had a 
score of zero points. Further, wlicn Bernice was retested in April, 
she scored 6 points on the test and could not scoic more tlian 7 points 
at any time. Smec one atypical case, like that of Bernice, can no¬ 
ticeably affect the results when the number of cases is so small, and 


TABLE 

BunONiMo ScoRiNQ Device 


Material 

Accomplishment 

Points 

Folded 4-bulton piece 

1 biilton 

1 

1-botton strips 

All buttons 

1 

Success 

1 

2-button strips 

Time; 170” or less 

1 


Time, 50" or leas 

1 


Time* W' or less 

1 


Time* 30" or less 

1 


Time 23" or less 

1 

4-button strips 

Time 19" Or less 

1 

Any success 

1 


Tunc* 76" ot leas 

1 


Time* 51" or less 

1 


Tune 4Z" or icss 

1 

Total 13 
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TABLE 5 



Mean 

Mean 

Sex 

Group 

CA 

MA 

Practice 

30 5 

31 6 

5 girls, 4* boys 

Control 

29 9 

31,6 

5 girls, 4- boys 


since the two children were never well matched in this skill, this 
pair was omitted. 

The two groups of nine children each weic matched as follows 
(Table 5); 

The mean curve for the practice group was obtained hy interpola¬ 
tion, as dcsciibed in connection with the climbing test 

2, Pjaettee period* During the practice period, the children 
had a wider variety of buttoning material from which to choose. A 
blue piece with two sizes of colored buttons down the sides made a 
veiy nice bag when all the buttons were buttoned. A red piece with 
black and white buttons in the form of a cioss proved attractive to- 
the children. There was also a blue folded piece with small colored 
buttons During the practice period the child could select the ones 
he liked, though he was urged in various ways to make lus choice 
from actual test materials. The experimentei assisted as much as 
was necessary and at the same time acceptable to the child. In 
practicing with the strips, for example, the youngei childlen had to 
be coached on the method of getting the buttonhole exactly over 
the button 

Some of the children enjoyed buttoning; for others it was neces¬ 
sary to make the buttoning part of a game. One child who felt no 
fondness for buttons liked to put the buttoned stiips into the bag¬ 
gage car of a toy tiain (secured in the climbing expeiiment) and 
send the tiain off on imaginary trips Anothci child pretended they 
were blankets foi the animals and after buttoning the stiips put 
them on the animals to keep them warm Though the interest in 
buttons was far fiom spontaneous towaid the end, a fair degree of 
interest was maintained in ways such as these, vaiying mucli with 
the individual child. 

Cniiing 

1. Testing the skill attained in cutting. The cutting test was 
given after the buttoning test To secure a measuie of the child’s 
performance and progress in this test and to provide a basis for scoi- 
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ing, graph paper was used for the test material. A sheet of 8xl0j4 
gjaph paper was cut vertically into two equal parts. On one of 
these were drawn two vertical red lines, 10 centimeters Iiigh and 
parallel to each other, on the other a line rising to a height of 14 
centimeters was drawn at an angle of 45° to the base of tlie sliect. 
The child was given the sheet with the two vertical red lines and 
told to cut as carefully as possible along one of them, the experi¬ 
menter indicating the point where he was to begin 

This cutting test held considerable inteicst for tlie cliildrcn* Some¬ 
times the parallel vertical lines on tlic graph paper weie supposed, 
when connected, to form a door After the child had cut along 
one of the lines, the experimenter would cut across the top to the 
other side <and fold the piece bacic so that it looked like an open door 
and .supported the paper At other times, the cut paper was called 
a house, the experimenter cutting a ‘*smokc*^tack” from the top after 
the child had finished cutting. Other similar devices were used to 
hold the child's interest. 

Since there is no test sufficiently similar to this to prove of assis¬ 
tance in scoring the child's peiformance, it was necessary to devise 
a scoring system On the basis of the children's peiformances, a 
scale of successive levels was devised, ranging fiom 100 points for 
the poorest performance—no cutting at all—to zero foi perfect 
adherence to the red-line length. Deviations fiom the red line 
were computed by counting the number of two-millfmetcr squaics 
between the icd line and the cutting. This total was then divided 
by the height attained A system of weighting was soon found to 
be necessary, since it was obvious that the chances of any degiee of 
deviation from the line were considerably less wlien the child could 
cut only 4 centimeters along the line than they were when he could 
cut the whole length of the line. The method of scoring is shown 
in Table 6. 

The data for all the ten pairs of cliildien were available in tlie 
cutting test. The learning curve for the practice group was ob¬ 
tained by interpolation, as in the other two tests. 

2. Practice period. During the piacticc peiiod the graph 
sheets just described and picture pages torn from magazines proved 
interesting as piacticc material. If the child was about 24 months 
of age, he had to be taught liow to hold the scissois and cooidinatc 
the movements of the two hands, if a little oldci, how to make sev- 
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TABLE 6 

Cutting, Scoring Device 


No mampulEition 

100 points 

Opens scissors with both hands 

95 

Opens scissors with one hand 

90 

Cuts if papei is held fot him 

85 

Cuts gashes Holds papci liimscif 

75 

Cuts 3-3 9 centimeters 

*D 250 



Cuts 4-4- 9 centimeters 

D 200 


L 

Cuts 5-5 9 centimeters 

D 150 


L 

Cuts 6-6 9 centimeters 

D 100 


L 

Cuts 7-7 9 centimeters 

D 50 


L 

Cuts 8-8 9 centimeters 

D 20 


L 


= Deviation, L = Length 


eral successive gashes in the paper, and finally, he had to be taught 
how to guide the scissors along the lines. 

Results 

At the end of the 13 weeks coveicd by the study, when the prac¬ 
tice group had been tiained foi 12 weeks and the contiol group had 
been given a final week of intensive training, the outstanding re¬ 
sult IS a marked similarity in the gains made by the two groups 
Though the practice group leads in the gain made in cutting and 
buttoning, the groups are practically the same in climbing. In the 
buttoning test the practice group gained 21 4 points and the control 
gioup 15 6, 01 73% as much In cutting, the practice gioup gained 
47 5 points and the control group 40 4, or 85% as much. The dif¬ 
ference between the two gioups in climbing is slight and unreliable— 
9 2 for the practice and 9 6 for the control. 

It IS evident tliat the two groups were very evenly matched in all 
three initial skills, for only in cutting is thcie a difference of even 
slight reliability. In Apiil, after the 12 weeks of intensive piacticc, 
theic IS a reliable dilTeience between the two gioups in all skills, 
and at the time of the final retest the practice gtoup has a lead of 
low reliability over the control in cutting and buttoning, but the 
difference in climbing is negligible. 
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TABLE 7 

Summary Progress of the Practice and Control Groups in Climihno, 
Cutting, and Buttoning 




After 

After 



Initial test 

12 weeks 

13 weeks 

Total 


December 

April 

April 

gams 


QuHontng 



(iV 

= 9 in practice nnd control groups.) 


practice group 





Mean ± P E.M. 

6.6±2 1 

30 5±3 9 

28.0±3 7 

21 4*3 4 

Control group 

Mean ± P E M, 
Difference 

7 7±21 

19 0±2 6 

23 3±3.1 

15 6±22 

between means 

11 

11 s 

47 

5 8 

PE of diffi 

29 

+.7 

4 8 

4.1 

DifF /P E of difi 

0.38 

2 47 

0 9S 

141 

Peliflbility of 

Unreliable 

Fairly 

Unrclinble 

Low 

difference 

difference 

reliable 

dtffctcncc 

reliability 


^ Ai\] difference 



Cut {mg 



{N 

— 10 in practice 

and control 

groups ) 


Practice group 

Mean ± PEMa 
Control group 

641±4 5 

19 3±S 6 

16.8±5 0 

47,5±3 8 

Mean ± P EM 
Difference 

73 6±44 

40,3rb8 

33,2±7 2 

40.4±4,8 

between means 

93 

21.0 

16 4 

71 

PE of diff. 

63 

98 

88 

61 

Diff/P.E. of diff, 

148 

2,14 

1 86 

1.25 

Keliability of 

Low 

Fairly 

Low 

Low 

difference 

reliability 

reliable 

difference 

rcliablllLy 

reliability 


Climbing 




= 8 in practice 

and control 

gl Clips ) 


Practice group 




Mean ± P,EaM 

17 8±108 8.8±9S 

8 6± 73 

9.2d:i.33 

Control group 





Mean ± P,EMa 

18 4±176 12.9±70 

8 8±7S 

9 6zhl 11 

Difference 





between means 

0.6 

4.1 

0.2 

0,4 

PaE of diff 

2.06 

118 

l.OS 

1 73 

DiffyP.E, of diff. 

0,29 

3 47 

0.19 

0.23 

Reliability of 

Unreliable 

Fnirly 

Unrclinble 

Unreliable 

difference 

difference 

relinble 

difference 

difference 

diffcicnce 
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Certainly, the remarkable relative gains of the control group, 
with so limited an amount of training, suggest that factors other than 
specific training contributed to the development of these three skills. 
This IS borne out by the fact that between the initial test and the 
first retest in April, before the week of specific training, the control 
group had gained 57 3% of its total score in climbing, 72.5% of its 
total m buttoning, and 82 4% of its total in cutting A comparison 
of the total gain made by the control group with the gam made by 
this group during the one week of intensive training also throws 
some light on the nature of the factors involved We find that m 
climbing 42 7% of the total gain comes during this week, in but¬ 
toning, 27.5% , and in cutting, 17 6%. These gains are all consid¬ 
erably in advance of those made by the practice group during any one 
week of its 12-weeks^ tiaining period In fact, the practice group in 
climbing required all of the previous month to make 42,7% of its 
total points, a feat accomplished by the control group in one week. 
Thus, it would appear certain that the rate of leaining was acceler¬ 
ated toward the close of the IS-week pciiod covered by the inves¬ 
tigation. 

The learning curves (Figures 1-3) for climbing are particularly 
significant in offering clues for the interpretation of the gams. An 
examination of the curves reveals positively accelerated learning for 
the piactice group up to the last retest in Maich, learning being 
mucli more lapid toward the end of the period On the supposi¬ 
tion that the control gioup lags behind the practice group thiough- 
out (a fair assumption because it is behind on every test), it follows 
that the curve of improvement for the contiol group is also posi¬ 
tively accelerated between the initial tiial and the fiist retest, for 
without positive acceleration it would cut across the practice curve, 
as in the figure This positive acceleration shared in by both prac¬ 
tice and control gioups we may inteipret as signifving more favor¬ 
able maturatoa and general developmental potentiality for climbing 
towaid the end of the period The piactice group has taken a pro¬ 
nounced lead by the second week in Apiil, showing that tiaining 
effectively capitalizes this potentiality, and the very rapid impiove- 
ment of the control gioup during the following week is further 
evidence in the same diicction. That the two groups at the end are 
almost identical m then mean scores, the one aftci 12 weeks of piac¬ 
tice, the other after one week of practice, shows the impoit.incc of the 
underlying factors These curves therefore demonstrate more 
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FIGURE 3 

clearly than the others both the importance of the undei lying factors 
and the temporaly acceleration which can be intioduced by special 
training. The decrease in acceleration of the practice gioup after 
the end of March sviggests that theie may be a limit to improvement 
during any given developmental stage, which is, of course, to be 
expected. 

Where the cuive for climbing shows only a slight gain during the 
first few weeks of training, the learning curve for buttoning uses 
steadily from the beginning, with a marked acceleration at about 
the middle of the training period continuing until the end of the 
period During the 13th week, when the practice gioup had no 
training, this curve shows a decline of several points Whether this 
drop IS to be attiibuted to the discontinuance of training or to the 
fact that the cluldien's interest in buttons had reached the saturation 
point is not clear. In view of the findings of Taylor and Gates, one 
may conclude that the gains made in a developing skill like buttoning 
as the lesult of special training arc unstable m character and that 
the ability tends to icsume its formei level aftei a period of disuse 
Howevei, since the data for cutting and climbing do not show a 
similar drop after the end of the piactice period, it may be that the 
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length of the period of disuse necessary to bring about this drop in 
the level of ability achieved may vary both with the skill itself and 
with the degiee of skill attained, 

A consideration of the data on cutting and buttoning yields some 
mformation concerning the values of these two items as part of a 
mental test batteiy. As was mentioned carlici, even though certain 
skills show age differentiation, they may not be desiiable in such a 
battery if, at the same time, they are much affected by special train¬ 
ing. If it had been possible to letcst the practice and control groups 
at a later period the results bearing on this point would be more clear 
cut. Nevertheless, it is evident from the slight differences between 
the two groups at the end of the experiment that spccicil train¬ 
ing, tliough it had some effect, was far outweighed by the general de^ 
velopmental factors. The fact that the cuivc for buttoning had 
already started to decline lends credence to the view that the slight 
superiority attained in this skill may have been temporary. 

In interpreting the findings of this expciinicnt it must be re¬ 
membered that the control group was given a retest and four train¬ 
ing periods during the one week of intensive training, while the 
practice group averaged only two training periods a week during 12 
weeks, consequently, the frequency of the practice periods may be 
one factor in determining the increase in the rate of learning evident 
at the close of the study. It is impossible, also, to climinaLc the factor 
of specific practice in interpreting the gain made by the contiol group 
during the period of no specific training. Yet children from 23 to 
34 months of age are unlikely to be icquired to button tlicii own 
clothes, and they are too young to take much intciest in cutting 
unless they have considerable supervision and assistance. Climbing 
IS usually a favoiite activity, but whethci a child does much of it 
at home depends on a number of conditions, such as the kind of play 
space available and the attitude of the parents toward allowing the 
child to climb. 

In all skills, however, even though we can say that it is unlikely 
that the children have had much practice in these specific skills in 
the home, we cannot rule out, as Carmichael did by drugging his 
frog and salamander embryos, the factor of constant piacticc in 
related manipulatory activities. The child is continually liandling 
objects and gaining giciitci skill in coordinating the fingers and the 
two hands as well us gaming skill m gross motor movements. Con- 
sequcntly,.when he is retested after four months, it is to be expected 
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that he wUl have made progress quite aside from the specific training 
he has been given. Whether or not we shall term this progress 
^^maturation” depends largely on our definition of the word Gcsell 
and Thompson concluded^ from the results of theii study of twins 
mentioned earlier in this paper, that maturation was the dominant 
factor in the climbing ability of the twins, but, of course, the twin 
observed as a control, like the children of the control group m the 
present study, was gaining much general practice in activities related 
to his learning to climb at a later time—kicking, balancing, and 
the like 

In this experiment, we cannot certainly distinguish between the 
gam to be attributed to maturation alone and that due to maturation 
plus piactice in activities ielated to the specific skills studied What 
does appear is that maturation, plus this related general piactice, ac¬ 
counts for the great gain made between the initial test and the initial 
letest of the contiol group, and thfit specific training throughout the 
twelve-week period was a far less important contributing factor in 
the development of these three abilities than was this general develop¬ 
mental tiend. 

Summary 

Two groups of ten children each, aged 24 to 36 months, m the 
Mernll-Palmer Nursery School were equated for clironological age, 
mental age, sex, and appioximate initial abilities in thiee skills* but¬ 
toning, cutting with scissors, and climbing The practice group was 
given 12 weeks of practice, with retests at two-week intervals. The 
control group, without special practice m the meantime, was tested 
at the end of the 12-week pciiod, and then given four days of inten¬ 
sive practice. The piactice group and the control group were both 
tested again after this period The initial differences between con¬ 
trol group and practice group were unreliable all the tests. After 
the 12 weeks of practice, the practice group CACeeded the perform¬ 
ance of the contiol gioup on all the tests, but one week of practice 
by the control group was sufficient to bung the scores of the control 
group and the practice group to similar levels The lapid lelative 
gains of the control gioup aie interpieted to mean tliat factors other 
than specific training contributed to the development of these thiee 
skills, factors which may be partly accounted foi by maturation and 
partly by geneial practice tn related skills. There is evidence fiom 
the learning curves of the practice gioup in buttoning and climbing 
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that improvement is more rapid in the latter part of the training 
period, consistent with the accelerated leaining of the control group 
at the end of the experiment. 
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LA MATURATION ET L’APPRENTISSAGE 
(Resume) 

Deux groupesj chacun de dix enfants, ages de 2+ ^ 36 mois, dang la 
‘^nursery school' Merrill-Palmer, ont 6t6 groiip^s selon Edge chronologique, 
Tage mental, le sexe, et les habilet^s initiales approximeea en trois opera¬ 
tions habilea I’action de boutonnei, celle de couper avec des ciseaux, et 
ceile de grimpei On a donne doiize semaines de pratique au groupe de 
pratique, avec de nouveaux tests A des intcrvalles de quinze jours Le 
groupe de controle, sans exercice special en attendant, a teste h la fin 
de la peiiodc de douze semaines, et puis a subi quatie jours d'cxercice 
intensif, Apres cette periode on a teste de nouveau le groupe dc pratique 
et le groupe de contiole Les diffeienccs initiales entre le gioupe de con- 
tiole ct le groupe de pratique n’ont pas 6te sures dans tons les tests Apris 
les douze semaines d’cxercice, Ic groupe de pratique a depassd le rende- 
ment dii groups de contiole dans tom les tests, mais line semainc d’exef' 
cice par le groupe le controle a sufli pour mettre les r^sultats dii gioupe 
dc controle ct ceiix du groupe de piatique A des niveaux semblables On 
cioit que les gams relativcmcnt rapides du gioupe de cortrole signifient 
que des facteiiis autres que I’entralnement speuhque ont contiibn6 an 
d6veloppcment de ces trois habilctes, des facteurs qu’on peut expliquer en 
paitie par la tnatuiation et en partie par Icxcrcice general des habilctes 
semblables. 

Hit CARD 


DIE REIFUNG (MATURATION) UND DAS LERNEN 
(Rcferat) 

Zwei Gnippen, bestehend aus je zehn Kindern im Alter von 2+ bis 36 
Monaten, aus der Merrill-Palmer PHegescluilc (Mernll-Palmer Nursery 
School) (in Detroit) warden einandcr glcichgestelU (equated) in Bezug 
nuf chronologisches Alter, geistiges Alter, Geschlecht, und approximative 
anfjiigliche Fahiglceit zu drei Gcscluckljchkeiten, das Zuknopfen, das 
Schneiden mit Scherenj und das Klettcrn Die Vcrsuclisgriippc wurde 
zwolf Wochen lang eingeubt, und jede zwci Wochen wieder gepruft Die 
Kontfollgiuppe, die einstwcilen ohne besondere Ubung blicb, wmdc am 
Ende dei zwoIf-Wochen-Perlode gepruft, und erhielt dnnn vier Tagc in¬ 
tensive Einubung Nach Veilauf dieser Periodc, wurde sowoiil die Vcisuch- 
giuppe wie die Kontrollgiuppe wiedei gepruft Die anfanglichen Uiiterschicde 
zwisclien Kontrollgruppe und Vcrsuchsgruppe erwiesen sich in alien Pru- 
fungen nls iinzuverlassig Nach den zwolf Wochen der Einubung war 
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ft LAtung dcr Vcrjiicbgrop Jer (ler Kontrollgruppd in alien Prufungen 
uberlegen Naclidem jiA die Kontrollgriippe aber eine Woche Inng em. 
geilbt hue, standen die cmeltcn Zalilcn (scorei) der Koinrollgriippe und 
der Veraiicbgruppe aiif alnlicb Hob. Der Meiniiiig des Yerin<iseri 
nacb, wciseo die relaliv rtschen Gcwinne dcr KdPtrollgriippe daranf b, 
djiss nicbt iiiir die speaiklie Einubting, sondern aodi andere Einwirldingen 
ziir Entwidlung dieser drei Gebidliclilcilcii (dills] bcitragen-Ein- 
^Yirldingen, die teilweise diircli die Reilung (maliirailon) iind (eilwelse 
durcli die allgemeine Einilbiing in yerwandlen Gescbidlicldcitcii crklart 
^erden bniien. 

IlllOARD 



THE ASSOCIATION SPAN OF THE WHITE RAT*^ 

From the Anim^il Laboratory, Dcpariineut of Psychology, Columbia 
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Lucien H Warner 


The student of structural evolution has access to at least two im¬ 
portant sources of data: (1) contemporary animals, and (2) extinct 
forms, the records and actual parts of which have by good foitune 
been preserved through hundreds of centuries The latter source 
IS particularly valuable, as it yields, frequently, a somewhat con¬ 
tinuous rccoid of the development of a single form over an extensive 
period Thus the structural evolution of the locomotor apparatus of the 
modern horse is known m some detail Paleontology furnishes incom¬ 
plete but direct evidence of the phylogenetic development of structure 
Information on this development from the study of contemporary 
animals is, perforce, indirect, since no living form is a remote ancestor 
of any other living form Yet, the students of functional evolution 
must lely chiefly upon this less satisfactory source since, unfortunate¬ 
ly, fossil remains cannot be subjected to behavioi experimentation 
One who is interested in the phylogenesis of the capacity for learn¬ 
ing, for example, has no choice, but must study contempoiary ani¬ 
mals from the simplest to the most complex, in the hope that the 
behavior of the former may fairly be taken to rcpiesenL the behavior 
of the remote ancestors of the latter Unless this assumption is jus¬ 
tified, there seems little likelihood of our ariivmg at more tlian a 
guess as to the nature of the genesis and gradual extension of the 
capacity foi learning* 

Howevei unsatisfactory the foundation of the study of the phylo¬ 
genesis of learning, certainly the structure reared thereupon should 
be as soundly built as possible Strictly speaking, comparative psy¬ 
chology has thus fai furnished remarkably few truly compaiative 

•Accepted for publication by C J Warden of the Editorial Board and 
received in the Editorial Office, Decembci 22, 1931 

^Part of a project carried out by the author as a National Research Fel¬ 
low in the Biological Sciences under the sponsorship of Professor C J 
Warden of the Animal Laboiatory, Department of Psychology, Columbia 
University 
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data on learning. For the most part, each animal has been studied 
for Its own sake and with little thought of whether the results 
obtained would be comparable with the results obtained on 
other forms Most problem boxes, for example, have put 
a high piemium on manipulatory ability and, while extremely valu¬ 
able in the measurement of this paiticular ability, tlicy aie not well 
suited to a broad comparative study of learning. Even the maze, 
which can be employed with a fai grcatci range of animal forms, 
places a higli premium upon a special capacity, that of maintaining 
an orientation The multiple choice problem, excellent foi intei- 
comparison of higher foims, is too difHcult for the learning powers 
of the lowest forms Comparative psycliology needs further 
methods for the study of learning. Specifically, it needs a mctliod 
(or methods) which will meet these conditions: 

1 It must be adaptable to all animals, and must penalize tliem 
as little as possible for the lack of special reactive capacities or re¬ 
ceptive capacities 

2. It must provide a wide range of ‘difficulty” with the mini¬ 
mum qualitative change. In its simplest form it should be solvable 
by the humblest animals and yet, thiough only non-qualitative 
alteiation, it should provide a foiin which apes cannot solve. 

It should be said at once, if it need be said at all, that the writer 
has not pioduced such an ideal, univeisal yiaulstick for the measure¬ 
ment of learning capacity. At most, the method used in the present 
study can be regarded as merely a tentative step toward that goal. 

The Association Span 

Obviously, learning capacity cannot be studied without rcquiitng 
the animal to make a response of some sort as a demonstiation that 
it has learned The response utilized should be one winch all forms 
can make with ease. The locomotor response is to be found in 
representative forms of most important animal groups. It is one 
of the most universal of the reactive capacities. Tuining to the 
receptive side we find that electric shock of appropriate intensity and 
quality is an adequate stimulus for all animals thus far subjected 
to it. Fuithcrmorc, it appears that such stimulation can be so ap¬ 
plied as to produce a Locomotor response. Thus, the act of moving 
away from an electrified (or about-to-bc-clectnficd) aica can he 
used as the animals demonstration of learning. But learning (un¬ 
less mere fatigue or negative adaptation be included in the term) 
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must involve a second stimulus of some sort. In the method here 
used this stimulus serves as a warning of the impending shock» To 
secure truly comparative results this stimulus should with eacli ani¬ 
mal be that one which it can best utilize as a waining Were light 
to be used arbitrarily, certain forms possessing inferior liglit-rcceptors 
would be handicapped The same is to be said for any other modal¬ 
ity Naturalistic observation might give a sufficiently reliable clue 
as to which modality to use with a given animal It would be 
safer to try the several forms of stimulation to which the animal 
appears especially sensitive and finally to use that one with which it 
made the best lecoids It is essential, also, that the warning stimu¬ 
lus be one which will not produce before training the locomotor 
response which the animal gives to the electric shock 

The second lequirement foi the yardstick will now be considered 
Can the difficulty of the problem be so adjusted as to fit it for study 
of both the simplest and the most highly developed animals^ Are 
many of the mvertebiatcs capable of solving the problem of moving 
from an about-to-bc-electrified area in response to a warning stimu¬ 
lus^ On the basis of personal observation and of a survey of the 
liteiature an affirmative reply is hazarded, although conclusive evi¬ 
dence must await further ex:peiimentation The difficulty of the 
pioblem can be increased leadily enough. This is accomplished sim¬ 
ply by the insertion of a tune interval between the warning stimulus 
and the shock. If, dm mg the training of an animal, the shock 
always follows the warning stimulus immediately, the association of 
the two is far more readily made than if a prolonged interval always 
separates the two. Thus wc aie fuinished with a quantitative meas¬ 
ure of the aiiimars capacity It might be surmised that the higher 
mammals can synthesize in then behavior two events separated by a 
far gieater time inteiwal than can, let us say, a reptile, and that the 
maximum interval which a reptile can so span would be greater 
than that for an earthwoim, For convenience m discussion, the 
term “association span^^ will be used to indicate that length of time 
which, for a given individual or species, is the maximum which can 
be intioduced between any two stimuli still permitting their associ¬ 
ation By association of two stimuli is meant merely tliat the be¬ 
havior in response to one of these is modified as a result of the 
temporal proximity of the othei 

It will be appaient at once that this method of measuiing learning 
ability is not free fiom the “special capacity” ciiticism which has 
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already been levelled at methods now in general use. The capacity 
to associate events separated by an intcival is special But, among 
the factors governing this ability, the peculiar structure of an aiii- 
mahs appendages or tiie acuity of a given sense organ oi any other 
single peripheral detail is reduced to a rntnimum. Measuicment of 
this capacity in an animal reflects its cflicicncy as a unit rather than 
the efficiency of any one oi its several leactivc or receptive systems 
The determination of an nnimars ability to orient, to manipulate, 
to see, to hear, etc*, throws little light on its capacity along other 
lines The ability to associate over an interval is a far more general 
capacity for we assume that it can be utilized in connection with all 
of the many reactive and scnsoiy systems of the animal 

That an animal with a long association span has a great advantage 
over an animal with a short one haidly needs demonstration. If 
there be two events, a cause and an effect, wliicli fall within the 
association span of the forniei animal but not within that of the 
latter (because its spxin is shorter), the fiist animal can profit by 
this cause-effect relationship while the latter nevPi will be able to 
do so We should expect length of association span to correlate 
with biological success- 

However, the significance of the association span should not be 
ovei emphasized. It repiesents but a single behavior characteristic 
and furnishes but a single yaidstick, whereas many must be used m 
the measurement of so complex a matter as capacity for biologically 
appropriate behavior modification. 

The association span is not to be confused with the maximum 
period of delay which can be introduced in delayed response experi¬ 
ments. The association span refers to the maximum intcival which 
may separate two stimuli, still permitting them to be «nssociatcd by 
an animal which is at ?io time given the oppoitnmty of responding 
to these stimuli tvhen they are separated by any period less than that 
intermL Tlic interval of maximum delay is determined by delayed- 
response experiments is quite a different matter To obtain the 
latter interval the animal is at first trained by the use of almost 
rimultaneous presentation of the stimuli. Only then is a longci and 
longer period introduced between them until at last an interval is 
reached which results in the breakdown of the icsponse. Pavlov 
and his colleagues brought about this delay by withholding the food 
and thus postponing the reinforcing uncoiulitioned reflex. Hunter 
and other American investigators varied this procedure by mcchani- 
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callj^ restiainiiig the animal so that it could not reach the food dur¬ 
ing the delay peiiod 

Perhaps it should also be noted that the association span is not 
the same tiling as memoiy. The former relates to the temporal re¬ 
lationship of the components at the formation of the association. 
Memoiv 1 elates to the durability of the association, however it may 
have been formed, i e , its continued existence as a functional entity. 

Experimental Literature 

A survey of the literature on animal learning yields little infor¬ 
mation on the association span The situations commonly used in¬ 
volve an inteival which is quite brief We cannot tell whcthei oi 
not leaining would have occuired had longer mtcivals been used 
There is no adequate experimental evidence on which to base an 
estimate of the relation (if any) between length of the span and 
position in the phylogenetic scale. Theie is no need, then, foi a 
survey of the liteiature be^^ond mention of ccitain pertinent experi¬ 
ments which concern the animal used in the present study, the white 
lat. 

In Cairns (1, 2) alternation pioblem a single-cul-de-sac maze was 
used, the tiuc pathway and the cul-de-sac being reversed on succes¬ 
sive trials Rats solved the pioblem, taking the left turn on the fiist 
run of a senes, the right on the second, and so on They learned 
even when trained with an inteival of 35 seconds between successive 
runs 

A quite different learning situation has been used, with certain 
variations, by Cair and Freeman (3), by Wyhc (4), and by Yar¬ 
brough (5) The rat, after lunning through a toitiious pathway, 
encountered a closed dooi, whcieupon it turned about and sought 
anothei loute to the goal. In a ceitain percentage of the trials tire 
door was left open so that the animals tendency to use it was not 
inhibited A sound, light, or other stimulus was given a few sec¬ 
onds or less before the rat encounteied the dooiway on those Inals 
duiing which the dooi lemamed closed, but not on the other tiials. 
After considerable training, the lat turned about upon receiving the 
warning stimulus and did not bothei to try the door The intervals 
were very biief and wcie not measured piecisely Yarbiough, how¬ 
ever, having taught his lats to tuin when lie gave llicm a light 
electiic shock as a waining, piocecdcd to tiansfei this icsponsc to 
a sound given before the shock The maximum inteival he used 
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between the shock and sound was 6 seconds. Thus on the trials 
in which the dooi was closed, the rat icccived a sound stimulus 
while running down the pathway Six seconds later, if it had not 
heeded this warning, it received the shock Of course, if it con¬ 
tinued despite these stimuli, it came upon tlic closed dooi. In 
general, the longei the interval between the stimuli, the gicater the 
number of trials neces^sary for mastery of the problem. Hut thcic 
is no reason to suppose that 6 seconds lep resents the association span. 
In fact, the data suggest that learning might have occurred had 
somewhat longer intervals been used 

Method 

Before giving a detailed description of the appaiatus and proce¬ 
dure, it may be best to outline briefly the situation employed. The 
animals were tested individually in a compaitment scpaiated into 
two equal halves by a low fence. An electuc grid formed the floor 
and the animal could be shocked at any point on the floor The 
top of the low fence consisted of two parallel inds which served as 
electrodes. When the animal was given a shock, the only possible 
way for it to terminate this stimulation was by jumping over the 
fence Only one half of the floor was clccti ified at a time. The top 
of the fence was always electrified, so the animal could not take 
lefuge there. A short prcliminaiy training period sufiiced to es¬ 
tablish a remarkably uniform response to the shock j that of scram¬ 
bling over the fence. Then the attempt was begun to establish 
the association. A loud buzzer was sounded foi one second, After 
an interval (which vaiied in length with the difterent gioups of 
animals used), the shock was given. This proceduie was repeated 
with longer pauses between each repetition, Eventually, if the in¬ 
terval was not too long, the lat came to ctoss the fence in icsponse 
to the buzzer and so to avoid the shock 

General Experimental Conditions 

This investigation was carried out in the wiitciS piivatc laboia- 
tory, located in the count!y at a distance from highways, tramcais, 
and other sources of vibration and sound Experiments wcie con¬ 
ducted in a small basement room, oiigmally Inult as a photogiaphic 
darkroom. It contained a bench on which was constiuctccl the 
animal-control apparatus. The stirauli-control apparatus, including 
relays and othei devices which made some sound when operating, 
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was located in an appaiatus room This was separated fiom the 
expeiimental room by 40 feet and by two walls* The sound of the 
relays, etc, was inaudible to the human car from the expeiiment 
room Contiol tests ruled out the possibility that such sound was 
determining the animals^ behavior A refrigeration motor located 
in the basement was disconnected duting expeifments* No other 
source of intei mittent sound which might have affected the icsults 
was obseived. The vivarium was an entirely sepaiate building at 
a distance of 100 feet from the expeiiment room. The sound stim¬ 
uli used in the latter could not have been heard in the vivarium. 
The lats were kept in metal cages of 1300 cu m,, 2 to 4 in a cage 
These were hung from the ceiling An effort was made to pievent 
wide fluctuation in either tcmpciature or humidity The former 
varied fiom 60 to 75 degrees Fahicnheit The percentage of satu¬ 
ration vaiied from 40 to 60 Ferns, palms, and other plants weie 
kept in the vivarium The loom was lighted by windows on all 
four sides, but the animals weie not placed in the direct sunlight. 
The diet consisted of wholewlieat bread and whole milk plus a 
daily lation of some raw vegetable such as lettuce, cabbage, beet- 
tops, etc The rats weie fed at about 10 P.M. daily Experimen¬ 
tation took place between 1 and 6 pm, The icgime was not 
inteirupted on Sundays. 

The white lats used weie derived from stock obtained from the 
Wistar Institute of Anatomy and Biology, Philadelphia Only 
males were used m experiments. Their ages langed fiom 3 to 5 
months If an animal became sick duiing the woik it was at once 
eliminated (there weie but thicc such). Thus the data lepresent 
animals which weie appaicntly healthy and noimal. 

Apparatus 

The lats were tested in a box 9 inches long, 4^ inches wide, and 
10j4 inches high (inside dimensions). It is shown in Figure 1 
The walls weie of wood painted flat black The floor consisted of 
a grid of monelmetal rods about 1/16 of an inch m diameter and 
each separated from the next by a gap of about 1/8 of an inch It 
requiied 49 parallel rods to foim the floor 9 inches in Icngtli, The 
ceiling was of mathematical celluloid which tiansmittcd light fiom 
an illumination hood mounted above it The souicc of this light 
was a Mazda flashlight bulb (2 5 volts) mounted at the center of 
the near side wall of the hood, 1 inch above the celluloid Tlic 
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An iMAL'C ontrol Apparatus, Showing Fiook Formid or Nods and 
Divided into Two IlALvrs by a Low Fence 
(B elow IS shown the bar bearing electrodes ) 

lOO-watt lamp shown in Figuic 1 was not used in the present cx- 
peiiments A window (not shown in the figuic), 5x7)^ inehcs, 
was cut in the neai wall of the box and coveied with fine wiic 
screening painted white Tests with tlic human eye sluiwed that 
from the illuminated inteiior almost nothing of the untHumiliated 
exterior could be descried Ncvcithcless, the expciimenter silting 
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in the darkness without could clearlv sen the lat dujing the tests 
find follow Its behavior in detail. The fence dividing the box into 
equal halves was only 7/8 of an inch m height. It was foiraed 
of a metal strip and, above this, two monel metal lods, all mounted 
on the walls of the box. The strip made contact neithei with the 
rods of the floor noi with the two which foimed the top of the 
fence The latter were mountec] side by side, sepaiated by 1/8 of 
an inch. 

In Figure 2, the box marked Elec Sti?n represents a device de¬ 
signed by Piofesbor T N Jenkins of New Yoik University, and 
constructed for the writei by the shops of New Yoik Univeisity. 
By means of this “electrostimulatoi” the oidinaiy lighting curient 
(110 volts, 60 cycles) can be modified within a wide langc. Re¬ 
sistances up to several megohms can be mtiocluccd and the voltage 
can be vaiied widely It is undeistood that the designer will pub¬ 
lish a detailed desciiption of the device in the neai future In the 
present work the resistance used was 125,000 ohms, that of step 
No 12 of the elcctrostimulator Voltages of fiom 40 to 60 weie 
used, depending upon the behavloi of the animal In Figure 2, the 



FIGURE 2 
Wiring Diagram 

(Prepaied with the assistance of Mr. J C Greene) 
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box maiked E symbolizes the means for conveying the electric shock 
to the subject. Wiics leading from the clcctrostimulatoi, one of 
tliem passing thiough a relay operated switch, ran from the appa¬ 
ratus room to the cxpciiment room. Theic, one was tattached to 
each electrode of the bai pictured at the bottom of Figuic 1. 
Mounted on the bottom of this \vaodcn bni were two coppei elec¬ 
trodes, each extending almost one-half the length of the bai, which 
was Itself 18 inches in length. The nionclinctal lods which foimcd 
the bottom of the animal control box weic mounted in two slabs 
of bakehte (shown with biokcn ends in Figure 1), and extended 
4 inches outside the box ns shown in the figuie, Not shown is a 
wooden groove, the bottom of which was foimccl by the extending 
ends of the monelmetal lods. The width of this gioovc was such 
as to accommodate the bar. The copper electrodes of the bar thus 
made contact with the monelmetal rods. In cider to stimulate tlie 
animal in the box it was nccessaiy to adjust the bai so that one of the 
rods on winch the animal stood made contact with one of the bar's 
electrodes and the other lod or rods which it touched were in contact 
with the other elcctiode. The knob with which the experimenter 
adjusted the bar was placed just above the half-inch gap whicli 
bepaiated the two electrodes. Thus, to place the bai in position to 
shock the animal it was necessary only to move this knob opposite 
the body of the animal as seen through the window. 

In Figure 2 the box marked L icpicsciits the warning stimulus 
Specifically, the L referred to light, since a photic stimulus was used 
m other woik on this appaiatus. In all the data to be icpoitcd in 
this papei a sound stimulus was used, but this modifies the wiring 
diagram only slightly, The box maikcd L should here icpicsent a 
buzzer The terminals opciating L (maikcd G and dz) in this 
case represent the connections of a doorbell tiansfoimei, Thus, 
just as the lock relay operates the electric light in the diagram as 
drawn, so it opeiated the buzzer in the piesent experiment The 
buzzer was suspended from the ceiling It hung immediately above 
the center of the illumination hood and at a distance of about 2 feet 
above the animal's head The buzzer gave effective btimulation, 
for the rats' behavior was cleaily modified on the basis of its opcia- 
tion 

It will be noted in Figure 2 that tbicc switches wcic located in 
the experimental room, These were knife switches mounted on tlic 
wall of the room convenient to the experimentet’s left lumd. They 
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were readily opciated by touch In the pieliminary tiaining; series, 
during which only electric stimulation was employed, the electric 
shock was controlled thiough the operation of switch Y, the lock 
magnet of the lock relay controlling the cuircnt from the electro- 
stimulator being first disconnected Closing switch Y opened the 
lelay and shut off the electric stimulation. When switch Y was 
opened the switch of the lock relay closed (being operated by grav¬ 
ity), and the current from the electrostimulator was transmitted to 
the animal The operation of the apparatus in the training series 
was somewhat more complicated and must be described in detail 
At the outset, switches Y and Z were opened Switch X was closed. 
If the wires are followed it will be seen that the cuirent from the 
storage battery thereby passed through the magnet holding the pen¬ 
dulum and tlirough the lock magnet of the relay which opeiated the 
buzzer To start the experiment, switch X was briefly opened and 
closed again Thus ground was removed from these two magnets witli 
the lesult that the pendulum was released and the buzzer sounded 
(the switch of this lock lelay, as m the case of the othei, closed 
by gravity when neither magnet of the lelay was in operation) 
The pendulum (rebuilt fiom chronoscope parts and with counter¬ 
weight) required over 2 seconds for a double vibration Rathei neai 
the end of its outgoing swing, and exactly 1 second after its release, 
It operated a switch putting ground on the pick-up m.agnet of the 
lock relay, thus terminating the sounding of the buzzer. Although 
the pick-up magnet was theieby operated only briefly, the switch 
was kept open because of the lock magnet. It will be seen that in 
senes with the pick-up magnet is a single relay which is, of course, 
opeiated by the pendulum switch simultaneously This relay started 
the chronoscale (a biief desciipuon of this device will be given 
below) Let us suppose that in this case we are using a training 
interval of 10 seconds, and that the chronoscale has been set accoid- 
ingly. Then exactly 10 seconds after the simultaneous cessation of 
the buzzei stimulus and the staiting of the chronoscale, the latter 
device (through a relay not shown in the diagram) removes ground 
from the lock magnet of the lock relay opeiating the electrostimu- 
lator This it does by dosing the circuit between the terminals 
marked 3 and 4 The animal, pioviding it has not already jumped 
the fence, receives the electric shock This completes the picscnta- 
tion of one pair of stimuli To reset the device foi a second piescn- 
tation, switches Y and Z are used The former picks up the giavily 
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switch shutting oft the electiic shock The lock magnet holds it. 
Switch Z resets the chionoscale at zero. 

The chfonoscale, an entiiely new devjce, was dcslgJicJ to meet 
the writer’s lequiremcnts by Dj. Rcnsis Likcit who will shoitly 
publish an article on its constiuctioii. It was built by Lockwood 
and Almquist of New York City It can be used only on a lie- 
quency controlled circuit. A second chioiioscalc was iccciitly built 
for the Animal Laboiatoiy of Columbia XJiiiveisity and, now that it 
has been standardized, one can be piirchascd foi about $400 00 In 
tile chionoscale is mounted a Tclechron synchronous A C motor 
(terminals 7 and 5) A clutch, operated by two pans of powci- 
ful magnets (marked OUT and /N), connects this motoi with the 
setting device. As here wired, both the outmagnets and the inmag¬ 
nets are continuously in opciation except when the cuircnt is mo¬ 
mentarily broken through one or the other pair by the operation 
of the coiresponding relay Thus the clutch is held fiimly against 
one pair of magnets until the current thiough that pair is bioken for 
a moment, when it flies ovci to the opposite pair The set mechanism 
IS operated by three dials, one with 100 settings, each lepiescnting 
1/100 of a second, the second with 60 I-second settings, and the 
third with 5 1-mmute settings Thus any setting fiom 1/100 of a 
second up to 5 minutes, m steps of 1/100 of a second, can be ob¬ 
tained If the dials aic arranged foi 2 minutes, 39 seconds, and 
98/100 of a second, tJien at that mtcival aftci tlic clutch is tliiown 
in (by break of the current thiough the outmagnets) the connection 
between terminals 3 and 4 is made The lesct mcchniiivsm scivcs 
only to restore the chionoscale to zeio for fuithci tiials and the 
leader will be spaicd its description 

A comment should be made on the natuio of the switch opeiated 
by the pendulum It is an enclosed mcicurv switch The two tei- 
minals project into one end of a sealed glass bulb Wlien the bulb 
IS so tipped that the contained meicuiy falls to the opposite end, the 
switch is opened When tipped with the tciininal end down, the 
mercury engulfs them, closing the circuit This switch was fastened 
to the pendulum near its pivotal point By altering the angle of its 
attachment it could be made to close at any dcsiicd intcival aftei 
the pendulum was released* By trial and ciioi, the coucct angle 
for a one-second inteival was obtained, the chionoscale being wired 
as a chronoscope for the purpose of checking this interval 

The average error of the chionoscale has been found to be ic- 
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markably slight Data will be published by Likert It is probably 
true that the mteival measured by the pendulum varied as much 
as 1 per cent It should be noted that the primary inteiest of the 
piesent study was in the interval separating the two stimuli, and 
that this interval was determined by the operation of the much more 
accurate chionoscale 

To recapitulate biiefly the above* In the tiaming series the pair 
of stimuli were presented automatically, it being necessaiy merely 
to open the switch X to stait the appaiatus This was at once fol¬ 
lowed hy the sounding of the buzzer foi one second, by an interval 
of no stimulation (which vaiied m length from one group of animals 
to anothei) and then by the onset of the electiical stimulation. Cur¬ 
rent through the giid was biokcfi manually aftei the animal had 
crossed At the end of the trial, the mechanism was leset with 
switches Z and Y 

Procebure 

When placed in the apparatus ioi the first time each animal was 
given a 5-minute period without stimulation other than that inci¬ 
dental to the box itself, Five 1-sccond stimulations of the buzzer, 
sepal ated by inteivals of from 15 to 20 seconds, wcie then given 
In no case did the animal cioss the fence in response to this sound 
At the teimination of this piehminary peiiod a mild electric shock 
was given Only the flooi of the half in which the animal happened 
to be was electiified, the other half remaining dead Usually, after 
several random effoits to avoid the shock, the rat hit upon the one 
successful method, that of jumping the fence. The animal gener¬ 
ally stayed on the side to which it had jumped, but, since the cui- 
rent was disconnected as soon as it had ciossed, recrossmg entailed 
no pimisliment. In any case, at the end of 30-40 seconds which- 
evei half upon which the lat lestcd was electiified and again the 
animal had to jump the fence to escape the stimulation After 60 
such tuals, given 20 per day on 3 successive clays, the average rat 
could be depended upon to jump the fence piomptly upon leceiving 
the shock Although as many as a thousand trials were given to 
some rats in the course of the work, the response to the shock nevet 
failed to appear While the exact foim of the icsponsc could not be 
called innate, certainly it appeared not to be subject to “cxpeiimcntal 
extinction ” 

The day following the completion of the 60 pieliminaiy tiials 
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with sliocic only, the training senes was begun Each trial consisted 
of (1) the piesentation of the sound stimulus foi 1 second, (2) 
the tmining inteival which vaiicd from 1 to 30 seconds, and, finally, 
(3) the electric shock which continued until the lat jumped the 
fence Fifty tiials per day wcic given and a caieful, detailed record 
was made of the animars bchavioi Sboitliaiul symbols proved con¬ 
venient in this connection. The tunc inteiveiling between successive 
presentations of the pan of stimuli was not constant, but vaned in an 
irregular fashion between ccitain limits. 

The problem of what inteivals should be introduced between 
successive trials was not a simple one. It was felt that these should 
always be greater than four times the length of the interval between 
the two stimuli to eliminate the probability that the two stimuli 
might be associated in the reveise oider (the shock of one tiial be¬ 
coming linked with the sound of the next) With the 30'sccond 
group, the interval between trials would have to be ovci 2 minutes 
It might be aigucd that a betwccn-tri.ils interval of the same length 
should be used with all gioups. In that case, howcvei, the ratio 
between the training interval and the betwcen-trials mtcival would 
vaiy widely. On the othei hand, were that ratio to be kept constant 

for all groups at, let us say, 4 1, then, to give 50 trials to the 1- 

second group would require less than 5 minutes, while ovci 2 hours 
would be requned to give the same number of trials to a possible 
30-second group It seemed best to keep constant the nunibei of 
trials per day for all groups. A compromise was tlicrcfoic necessaiy. 
The basic interval between two successive trials for each of the four 
groups used was as follows: 

For the 1-sccond group: V 

For the 10-second group* V 20" 

For the 20-second gioup: 1' 40" 

For the 30-sccond group: 2' 10" 

An interval of 2^ 40" was to have been used with a 40-second 
group, but because of the results with the other groups this one was 
not started. To these basic bctween-tiials intervals was added, in 
each case, a certain numbei of seconds, fiom 2-12, as determined by 
the cast of a pair of dice Thus the bctwccn-trials inteival was con¬ 
stantly and irregularly varied within certain limits. This ])ievented 
anticipation on the part of the animal of the exact time when each 
succeeding trial should commence. The same series of added see- 
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onds was used for all animals Nine hundred and ninety-nine suc¬ 
cessive throws of dice weie used in its pieparation, there being a 
maximum of 1000 trials given a single animal 

Immediately following the day’s scries in which an animal had 
met the ciiteiion of 6 consecutive ciossings in response to the sound 
stimulus, It was given 10 more trials exactly like the previous ones 
except that the buzzer and the gnd were both disconnected. The 
remainder of the mechanisms and the expeiimenter behaved just as in 
the trials proper In no such case did an animal cross at the time 
the buzzei would have operated had it been connected. Appaiently 
the behavior w'as not deteimined by cues other than tliose under in¬ 
vestigation. 

Each animal was undei close obseivation during the entire time 
that It was in the appaiatus In the 60 preliminaiy trials, during 
which the only stimulus given was the shock, the behavior of the 
animals was quite unifoim. Upon fiist receiving the shock an animal 
usually jumped in an aimless effoit to escape fiom the confinement 
of the appaiatus Oidinarily it would merely fall upon the electri¬ 
fied half of the floor and again jump But occasionally it would 
cross the fence either directly or through a random jump Arrival 
on the 'Mead” gull usually terminated the jumping for the time 
being, but occasionally an animal would be so bent upon escape that 
it continued jumping legardless of whethei it landed upon the elec¬ 
trified 01 the dead half of the floor. After each crossing, and pievi- 
ous to the next trial, both halves remained dead Efforts to escape 
usually continued thioughout the 20 trials of the fiist day into the 
second day, Gradually these would be replaced by a moie directed 
jump which would take the animal across the fence to the dead half 
where it would remain until the next shock was given. During tlic 
20 trials of the thud day the animals, foi the most part, crossed 
promptlj" upon receiving the shock and made only infrequent effoits 
to escape from the apparatus 

On the fouith day began the training senes, consisting of 50 
trials per day In each tiial the sound stimulus was followed after 
an inteival of 1, 10, 20, or 30 seconds (depending upon the group) 
by the electric stimulus 

Results 

'Natuie of the Data, Each animal was watched contiiuiouslv 
Thus its behavior was observed (^r) immediately following tlic pies- 
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entation of the sound stimulus and duiing the period piecedmg the 
shock, {b) immediately aftci the shock, and (c) during the period 
between trials A detailed leport of behavior {a) is to be found 
m the accompanying tables (Figuies 3, 4, 5^ and 6), and this be¬ 
havior is also commented upon in the verbal description of each ani¬ 
mal which IS given below The beliavioi made m response to, or, 
at any rate, following, the picsentafcion of the sound stimulus and 
before the shock was found to fall lather well into four categories 
with subdivisions These aie here given with the symbols used to 
icpiesent each in the tables 

1 Abojitve or misdirected behavioi. This consists of efforts to 
escape fiom the appaiatus by jumping, 

—indicates that «Tftei jumping the animal fell to the same 
side of the fence. 

\b —indicates that the jump caiiicd it across the fence. 

2 Undnecied behavior suggesting that the animal hears the 
sound. 

2a —indicates that the animal squeaked or ^‘cluttered/* having 
previously been silent, or that the rate of its sounds is suddenly al- 
teied (usually accelerated). 

2b —indicates that the animal having previously uttered such 
sounds lathci periodically suddenly ceased. 

2c —indicates that the animal quivered oi that its icspiratoiy 
rate inci eased 

2d —indicates that the animal ceased quivering or held its 
breath 

2c —indicates that the animal ceased some other activity such ns 
exploring oi sciatchmg 

3 Co?redly dnected behavior which is, however, luicomplcted. 

2a —indicates that the animal turned its head toward the fence. 

2b —indicates that it actually appicached the fence and was in 

position to leap across 

2( —indicates that the animal made a feint at leaping acioss, 
getting at least its foiefeet and head above the fence, but then hesi¬ 
tated and withdrew 

4 Conecily directed and completed hehavioi, 

A""—symbolizes the icsponse of ciossing the fence to tlie opposite 
lialf of the box. 

The table does not indicate the bchavioi which followed tlic elec¬ 
tric stimulation, foi this was icmaikably uniform. If a rat luid not 
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ciobsed in icbponse to the waininit stimulus it scnmpcicd acioss 
promptly when given tlic shock Between tunls the anim.ils wcic 
usually quiet. But, especinlly eaily in tiainiiig> tlicic was some 
jumping (i.e , escape eftoits) cluiiiig Llicbc pciicds When such oc¬ 
curred, the symbol foi the tiial tollowing that inteival is under¬ 
lined. Wlicn no such undcilinc is found it may he assumed liiat 
pilot to the giving of the warning stimulus the animal had not been 
jumping 

In taking data the expciiinentci strove to iccoid, not to intcipiet, 
the behavior of the animal Although a total of 11 types of be¬ 
havior IS distinguished in the above classification, each is sufficiently 
distinct from all others, and the judgment of the obseivci plays but 
a small role It may be objected that \b and X aic not clcaily dis- 
ciete The former icpiescnts an attempt to escape, a leap upwaids, 
the lat falling on the side of the fence opposite to that fiom which 
it spiang, The symbol on the other hand, lepicscnts a ciossing 
of the fence ducctly, entailing a single jump or seveial steps It is 
true that on one occasion these two foims of bchavioi weic obscivcd 
to graduate, one into the otiici Rat E, tow.iid the end of the first 
day, made five leaps which cairicd it acioss the fence. The fiist 
was clearly an attempt to escape and was iccoidcd as The last 
was appaicntly a direct crossing and iccordcd as X The others 
graded between these and vveic recoicicd \b, although another ob- 
servev might have iceorded them otherwise. But tins case is uniqvic. 
Oidinarily, recording the lat’s behavior icqiuicd no such fine distinc¬ 
tion 

When no symbol at all appeals in the tables foi a given trial It 
is to be assumed eithei that no oveit bchavioi was detected or 
(raiely) that there were meic random movements, sucli as sciatch- 
ing, which continued regardless of the buzxci. Such beliavioi was 
noted but has been suppicssed fiom the tables as appealing to lack 
significance. 

In a very general way, the ordei in which the foin categones of 
behavior has been given coiiesponds to the ordci of their appeal aiicr. 
Abortive attempts to escape occur, if at all, usually m the eaihci 
timls when, it will be noted, they fiequcntly occur between Uials as 
well Vague ‘^attention" to the sound gciicrallv appeals next, fol¬ 
lowed by diiected response, and, finally, by successful ciossvng CX- 
casionally in the notes it is found that two or moic types of be¬ 
havior occurred simultaneously or neaily so. In sucli cases the 
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sviTiboi fot the ^‘highet” foim of behavior appears in the tables For 
example, a lat upon leceiving the sound stimulation might turn its 
head tow aid the fence (3«) and then make a feint at leaping across 
(3r) Only the latter symbol is given Or, a tat might squeak 
{2a) and, at the same time, cross the fence (^). Only tlie symbol 
X would appeal l^t is evident, then, that the tables aie a condensed 
version of the notes, but adequate, it is hoped, to give a tiue picture 
of tlie bcliavioi changes winch occuired duimg the couise of the 
training seiics Such elaboiation as is lequired will be found in the 
veibal desciiption to be given. 

Group Compausons Of the five rats in the l-second group, one 
met the ciitenon during the second day, two during the third, one 
duLing the fourth, and the icmaining animal on the sixtli day. The 
mean foi the gioup falls on the thiid day. 

The mean for the lO-sccond gioup falls on the fourth day One 
animal of this gioup failed to meet the cnteiion at all, although it 
was given a total of 1000 trials dining the course of 20 days 

In the 20-sccond gioup, which consisted of 10 animals, one met 
the Cljtenon on the thud day, two moie on the fifth, one each on 
the sixth, seventh, and eighth days. Four of them failed althougli 
given 1000 tiials The mean for this gioup falls at days. 

Not one of the 10 animals in the 30-secoiid gioup reached tiic 
criterion of 6 consecutive ciossings, although each was given 1000 
trials, It is doubtful whether any amount of training would have 
resulted in the lequired behavior. Because of the failure of the 
animals of this gioup, intervals longei than 30 seconds weic not 
tried, 

These lesults rathei cleaily indicate that with an increase in the 
inteival separating two stimuli tlieie is an increase in the difficulty 
of the leaining pioblcm involving these stimuli A compaiison of 
the l-second and the 10-second gioup suggests this tiend, although 
the diffeicncc between the two gioups is not great But with the 
20-second group we find that a decidedly longei pciiod of training 
IS lequiied and that a much laigei proportion of animals failed en¬ 
tirely The 30-second interval seems to be bc 3 ^ond the capacity of 
the animals undci the conditions imposed 
Admittedly, the ciitenon of 6 consecutive ciossings is puiely aiIn¬ 
ti al 5 ^ Howevei, it has been discoveied that when othei ciitcria 
are used (such as 5 consecutive, 3 out of 5, etc ) the group iclation- 
ships icmain essentially unchanged 
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Recouls of the Individual Animals We turn fiist to the I-sccond 
group^ reieiiing to Figuic 5. Tlie prcliniinaiy tiainiiiK of Rat E 
had not entiiely eliminated its eftorts to escape and duuii^ the fiist 
day it jumped ficqucntly. Most of these jumps occuiicd between 
tiials, but 13 jumps occuued duiiiiK the intcival .iftci the sound 
and befoic the shock, E*s jumps wcic vi[^orous and many of them 
carried it over the fence, but it seemed evident that '?uch ciossiiigs 
were not deliberate noi in i espouse to the buzzer. Howcvci, the 
ciossings of Trials 48 and 49 wcic not jumps but slow ciossings im¬ 
mediately following the buzzer, During the first 7 tiials of the 
second day the animal sometimes ciosscd and sometimes jumped. 
Duiing Trials 7 to 24 theic seemed to be conflict between the two 
tendencies and usually the animal hesitated and then completed 
neither response. From this point on, howevei, the tendency to 
cross clcaily pi cdommated, 

The two crossings made by Rat R on the /list day may liave co¬ 
incided with the buzzei by chance. On the second day the buzzer 
frequently affected the animaL It often quivcicd (2c) upon healing 
It It ciossecl 5 times, but not consecutively On the third day the 
lat reverted to jumping both aftci the huzzci and between tiials. 
There was little impiovcment on the fourth day, the rat being veiy 
sluggish and crossing slowly even when shocked. On the fiftli dav, 
beginning with Tiial 32, the anim<il started ciossliig in i espouse to 
the sound and on the sixth day it well suipassed the cntciion 

Rat N did little but jump during the fiibt 50 tiials. On the 
second day, after but scant picliminary indication of Icainiiig, it 
staited crossing and made 9 consecutive ciossings in Tiials 23 to 
31 It crossed only 7 times during the icmaining 18 tiials Nevci- 
thclcss, N is the iccord lat. 

As a lesult of the pieliminaiy training, Rat T almost ncvei at¬ 
tempted to escape. It was a vciy complaining lat, making a ihythmic 
vocal sound most of the time. Beginning with Tn«il 24 tl^e fnst 
important alteration of behavior occinred Theicaftci it frcquentlv 
ceased cluttering {2b) the moment the buzzei sounded. On the 
second day, while crossing, it simulltancoiisly would cease its chittci- 
ing. After crossing it usually lemaincd silent only 5 seconds oi so 
and then icsumcd its ihythmic vocal complaint, continuing until the 
buzzer again sounded. The ciitcuoii was met on the thud day. 

Almost from the outset, Rat B showed a maikcd picfeicncc for 
the left-hand half of the box. When shocked in this half it would 
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cross to the othei but would remain there only a few seconds before 
returning. Tlie reason for this behavior js not known, It did not 
seem to aftect its learning either favorably or unfavoiably, for the 
animal crossed in response to the buzzer a dozen times on the third 
day and made 7 consecutive ciossiiigs on the fourth. Its solution of 
tlie problem, although of a soxt entiiely unforeseen by the experi¬ 
menter, met the conditions which had aibitraiily been cstnblislied. 
The rat would remain quietly on the left side until the buzzer 
sounded. Then it would promptly cross, lemain on tlie light side 
for fiom 2 to 5 seconds (until after the left half had again become 
dead) before recrossing to its piefciicd side where it quietly awaited 
the next sounding of the buzzer, 

Behavioi of the rats of the 10-sccond gioup is condensed in Figure 
4, Rat P paid no heed to the biizzei until Triril 14 of the second 
day Pieliminary evidences of attention were followed by ciossings 
which gradually become more frequent, During the thud day it 
either ciossed or made a feint at crossing m ncaily every tiial. 

Rat M was sluggish on the fiist day and spent most of the second 
day trying to escape It staited ciossing on the thud day with little 
preliminaiy indication of learning, and met the critciion on the 
fouith. 

Animal Q appealed to make no piogicas during the fiist two days, 
but suddenly started ciossing on the thud, and just missed making 
6 consecutive crossings It then ceased ciossing almost as suddenly, 
and fuither tiaining 5 nelded no signs that it would evei master the 
problem Duiing the peiiod from the eighth to the twelfth day it was 
necessaiy to incicasc the shock (by degrees) from 40 to 56 volts. 

Rat C was anothei chittcxer. It early showed signs of attention 
to the buzzei by ceasing its chitteiing at the sound It ciossed 3 
times duiing the first day, 8 during the second, and met the ciiteiion 
on the third. 

Rat F complained audibly, but unlike C it did not complain 
cJiromcallv Instead, it fiequently staited squeaking upon hearing 
the buzzci and only ceased after crossing (whether befoie oi aftei 
the 10 seconds had elapsed and the shock was given) This is rep- 
icsented by the symbol 2a Only aftei many tiials in winch it 
lesponded only vocally to the buzzei did it stait ciossing. Even 
wlicn It did so the movement was usually accompanied by a squeak. 

Figuie 5 deals with the 10 animals of the 20-sccond gioup Rat 
A jumped frequently duiing the fiist foui days, espcciallv duiing 
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the eailici tiials of each series On the fifth day, the jumping 
ceased and the arumal often qiiivciccl slightly when the sound was 
given (2t). This prcliminaiy sign was followed by crossing wdiich 
increased ill fiequcncy until the critciion was icached. At the 
close of the sixth day the lat icvcitcd to jumping 

Rat I ciosscd vciy piomptlv when the shock was given hut, din¬ 
ing the fiist foul days, seemed to respond not at all to the sound, 
The few responses indicated in the table were piobably coincidences 
Eaily duiing the fifth day it lesponded to the buzzci by luining 
toward the fence (3^), hut only when it was in the uglu-hand half 
of the compaitmcnt. Soon aftciward it made scveial crossings fiom 
right to left. Beginning with Tiial 26 of that day it tuincd when 
on the left side, also, and in Tiials 30 to 34 it ciosscd in both 
directions Having almost met the critciion, the animal slumped 
and soon all signs of crossing oi making any othci i espouse to the 
buzzer had disappeared. 

Rat S was a veiy noisy animal, chitteiing most of the tune. It 
showed no real signs of learning until the fifth daVj when it suddenlv 
ceased cluttering whenever the buzzer was sounded {2b), About 
50 trials later, ciossing commenced and on the seventh day 6 con¬ 
secutive crossings were recorded A spasm of escape effoits clo^^cd 
the day 

Except foi slight evidence of attention to the Inizzci on the tlihd 
day, Rat U showed no evidence of piogicss until the 35tli tiial of 
the fifth day. Then it suddenly staited appioachirig the fence and 
almost Glossing upon hearing the huzzci Complete cio^'Smg soon 
followed €and the last 6 tiials of the day weic all ciossings. 

Rat K made 3 consecutive crossings on tlic fouitli day. Aside 
from this it showed no signs of profiting by the warning stimulus 
although given 1000 trials Except for spasmodic cftorcs to escape 
(Immg the earlier days, it was very sluggish Even in icsponsc to 
the electiic shock it was slow and as time went on the shock had 
to be stepped up giadually to 60 volts in oidei to be effective 

Rat AA was the star perfoimei of this gioup. Aftci giving no 
overt signs of learning foi 120 tnals, it suddenly staited to breath 
lapidly when the buzzci sounded This behavior was lephiccd by 
holding of the bieath and remaining tense dining the pc nod between 
buzzer and shock In the last 15 trials of the thud day it ciosscd 
promptly 13 times 

Rat AN wasted the fiist foui days in efforts to escape Crossing 
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occasionally appeared on the sixth day and into tlie seventh Then 
the rat again reveited to escape effoits On the eighth day there 
was no jumping and the animal finally made 7 consecutive ciossmgs 
Another animal which foimcd the habit of squeaking m i espouse 
to the buzzer was AR It staited ciossing on the second day and 
learned more slowly than most, not leaching the critcuori until 
thiec days after it had started ciossmg 

Animal AX was a total failure, although given 1000 trials. Dur¬ 
ing the fiist 200 trials the cmieiit was incieased to 55 volts which 
theieaftcr pioved eftective 

Rat AB cluttered much of the time The only signs of leaining 
occurred on the second and eighth days when it occasionally ceased 
chitteiing at the sound of the buzzer, and even crossed But during 
1000 trials It nevei made more than 2 consecutive crossings 
We come finally to the 30-second group, repiesented by only two 
animals in the table, Figure 6, although it consisted of 10 lats The 
sound stimulus appeiiicd to have a diicctional effect upon the behavior 
of only these two subiects Twice duiing the ninth day Rat AP 
seemed about to cioss On the twelfth, the sound frequently affected 
Its behavior and 3 consecutive ciossings weie made These were all 
in tlie same direction, the animal having reciossed each time during 
the between-tiials interim Thicc ciossings occuricd on the thir¬ 
teenth day, but duiing the remaining six days no ccitain signs of 
diiectional icsponse to the buzzei were detected 

Rat AL made no crossings at all, but foi seveial days beginning 
with the eighth it seemed on the vcige of mastering the problem, 
Duiing the first week it had made no ccitain response to the sound 
But on the eighth day its vocal complaints, which had been more oi 
less continuous from the beginning, were suddenly stifled almost 
every time the buzzet sounded, and on many occasions this bchavioi 
was accompanied by a turning towaid the fence Often one paw 
would be placed upon the neaiei of the two lods foimmg the top 
of the fence and the animal seemed about to cioss These iespouses 
always occuired immediately after the warning. After a few sec¬ 
onds in this ‘‘prepaiatory’* position, the lat would letire to a cornei 
and when, 30 seconds after the buzzer, the shock was given, it was 
not at all ready to cioss and scrambled ovci tlie fence as best it 
could* This bchavioi continued occasionally thioughout the ic- 
maindcr of the animal’s tiaimng 

None of the eight remaining rats of this gioup gave such definite 
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signs of promise and detailed data need not be rcpoitcd heic, al¬ 
though these may be referred to iii a latci aiticlc Eaeli lat was 
given tlie usual 1000 tiials» The lats of this to a Icssei 

degree those of the 20-sccond group, wcie never so alert as those of 
the groups with shortei inteivals Especially aftci the fiist two oi 
three Iiundicd trials vvcic they inclined to relapse into what appealed 
to be a diowsy state—intcimpted onlv by the shock. 

Discussion 

These cxpciiments show that the mattci of deteimining the asso¬ 
ciation span of the rat is not simple Certainly, it cannot be meas¬ 
ured exactly unless many qualifications aic stipulated. The criterion 
of learning is but one of these. Many lats with a 1-second intcival 
can finally make 15 or moic consecutive ciossings, but few lats, if 
any, can exceed this numbei using a 10-sccond interval Thus if 15 
consecutive crossings were adopted ns the critciion we sliould have to 
place the association span for the typical lat at less than 10 seconds 
Rut more than half of the 20-scc<md group attained 6 consecutive 
crossings, so if that wcie oui ciitciion we should have to place the 
span at least as high as 20 seconds. However, even a most lenient 
criterion would rule out the 30-sccond gioup. 

The question arises as to why it is that the number of consecutive 
crossings before a lapse occurs is always limited. The answci is 
easily found and i elates to the cause of the lapses, In the picsent 
experimental situation, the act of making the icquired iespouse 
(crossing m response to the sound and before the bhock) automati¬ 
cally lemoved the possibility of the animals iccciving the rcenfoicing 
stimulus. Thus, the instant association is accomplislicd, tlie disso¬ 
ciation process begins. Because of this it appears unicasonablc, in 
the present experiment, to demand a very high ciiteiioii. That of 
6 consecutive crossings ts adequate to dcmonstiate that the association 
has occurred According to that crlteiion, the rat’s span, iindci the 
conditions of the expeiiment, is at least 20 seconds iii length and is 
less than 30 seconds. 

Among these *^conditions of the experiment,” which li.ive an un¬ 
known bearing upon the results, scvcial will be mentioned. Tiistlv, 
only male rats weie used Secondly, only a single pan of stimuli 
was employed. Whether or not the span would have been the same 
had light been substituted for sound, for example, is not knmvn. 
Preliminary work had shown that learning Avas slowei when light 
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had been used as a warning stimulus Furthermore, there was no 
study of the effect of varying the intensity of the stimuli Tlic in¬ 
tensity of the sound was detei mined only in an effort to have it loud 
enough to be effective, without being so loud as too seiiously to 
startle the animals. Similaily, the electric shock was stiong enough 
to foice the animals to cross piomptly and yet was the minimum 
intensity which could be depended upon to have this lesult. Another 
factor of unknown influence is the effect of distribution of effort. 
Only the one proceduie, 50 trials a day, was used Similarly, the 
lelation of the length of time between successive tiials is unknown, 

Only one more of these factors will be mentioned liere: the nature 
of the response. The ciossing of the fence was a gross bodily move¬ 
ment of which any normal lat is capable It was not requiicd that 
the animal should cross the fence in any particulai manner, but 
merely that, upon leceiving the warning stimulus, it should quit the 
side upon winch it happened to be and get itself entirely ovei the 
fence (Occasionally the tail, or a part of it, icmained on tlic 
quitted side, but a concession was made on this point. If only it 
remained the rat was consideied to have crossed and it sliould be 
noted here that the rats did not appear sensitive to the shock when 
only the tail touched the electrodes ) Had a more complicated or 
difficult response or system of responses been lequirecl of the animals, 
It is quite probable that they could not have associated stimuli sepa- 
lated by so long an inteival 

A numbei of miscellaneous obseivations arise from examination of 
the data The ^‘warming up’* effect is fiequently demonstrated 
The number of crossings made during the fiist dozen or 20 trials 
of each day is decidedly lower, usuall}^, than tliat made during the 
lemamder of each day’s 50 trials. 

Ceitain lats, as for example Rat I, learned fiist to cioss in one 
direction, and only later learned to cioss in the other. Rat A, on 
the other hand, after crossing frequently in both diicctions, for a 
time ceased crossing fiom left to light and only crossed from light 
to left (end of fifth day). Usually, howcvei, a rat made no distinc¬ 
tion between the two halves and ciossed, if at all, fiom eithei indis- 
ciiminately Rat B always distinguished between the two halves as 
has been alieady noted 

The conflict between jumping and crossing has been mentioned 
above in connection with Rat E, but it was also noted m othei cases. 
This conflict was of a soit not easily rccoided in an objective mannev 
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and yet it often was apparent to the observei It oecuiicd as a 
tiansitional stage. Aftei the usual pciiod of eflorts to escape^ occui^ 
ring ns much between tiiak as cluiing the mteivnl following tlie 
buz 55 ei, came often a stage dm mg which the animal rested quietly 
until the buzzer sounded and then stalled jumping Following this, 
and before the occuncncc of ficquciu crossing, the animal upon 
hearing the buzzci sometimes would In ate foi a jump and tlion 
appaiently inhibit it and perhaps appioach the fence instead Occa¬ 
sionally an animal would look upwaul and then lowci its head and 
appeal to look acioss the fence hut make no other movement m 
either diiection 

The pioblcm of «abiupt learning descives attention. Those of the 
Gestalt school have interpietcd learning, ni certain cases, as being 
a flash of insight rathei than a gi.uiual pioccss With many of the 
rats tested, a long period duimg which gradual piogicss could be ob¬ 
served preceded mastery of the pioblcm, Fiist tJic jumping would 
be abandoned. Then, perhaps, behavioi of the ^'2'^ variety (2rf, Zb, 
2 l, 2dj 2e) would appeal, indicating that the buzzer was beginning 
to play a pait in the determination of the animal's bchavioi Tlicn 
would follow icsponscs of the “3” vaucty, The subject would turn 
towaid the fence and almost, but not quite, leap acioss upon lieaung 
the sound Next it would actually cioss occasionally, and, finally, 
tliese crossings would become frequent and consecutive foi a numbci 
of trials. Theie were* howcvci, rats which learned sudden I v, if wc 
arc to judge fiom the tables, Rat N is the outstanding example, 
Its first crossing was not picccded by anything but jumping, and it 
made 9 consecutive ciossings with no picliminary bcliavioi being le- 
corded except one 3<7, one 3Aj and one 3c. In tlic opinion of the cx- 
perimcntei, nevertheless, no learning, not even that of Rat N, was 
sudden or could bv any stietch of the imagination be dcsciibcd as 
indicating a flash of insight As stated above, the tables lepie^'Cnt 
a condensed version of the notes and include only the most clear 
and obvious observations. Ceitain foirns of lichavioi could not be 
obseivcd so lehably and were, tlieiefoie, omitted fiom the tables 
One of these was the “hiacing" bchavioi occasionally setMi duiing 
the trials before an animal staited ciossmg. It was a veiy slight 
movement wludi, if cxaggciatcd, could he desciihcd as hunching the 
back and drawing the feet close to the body. Usually at this time tlic 
head was lowered and the nose almost touched the rods. An aii' 
thropomorphic obseiver would have said that the sound had made 
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the animal feai that a shock was about to follow Another point 
not brought out m the tables is the effect of timning upon the speed 
with which the animal ciossed when given the shock. This speed 
was not measured and thus too much weight cannot be given to the 
observation Nevertheless, it often seemed evident that the speed 
increased conszdeiably, and this increase usually occurred duiing the 
tiials preceding the occurrence of crossing in lesponse to the sound 
Pci haps the sound stimulus came to have an acceleiating effect upon 
the 1 espouse to the shock Taking these various symptoms alto- 
gethei, the expeiimentei could ficquently predict successfully that 
the animal was nearing masteiy of the pioblem In other woids, 
leaining piogressed giadually rathei than suddenly, and this gradual 
pjocess could be detected even though theie were noted only such 
gioss movements as could be obseived by the e.\pcnmentci visually* 
Unquestionably, theie woie other evidences of incipient leaining 
which cntiiely escaped obseivation, 

The learning pioblem used in this experiment was quite simple 
as compaied with those usually emplovcd with mammals It may 
be inquiied whether or not it can be desciibed in terms of the condi¬ 
tioned lesponsc Supeificially it simulates a conditioned response 
and one might be tempted to diagram the behavior modification 
thus 


S 


shock 


^'p^crosaing 


Uia Tonoo 


^ nftn^lnQOinotQr) 

I( is evident that if this diagiam conectly repiesents the process, 
the response of crossing must be the mme lesponse whether made as 
a result of the shock oi of the sound stimulus In the opinion of the 
cxpeiimcnter this was nevei the case Ciossing in lesponse to the 
shock and ciossing m iespouse to the sound weie diffeient behavior 
patterns They had little in common except that they wcic made by 
the same animal, using the same foui legs, etc , and except that both 
responses succeeded in tianspoiting that animal fiom one side of the 
fence to the other Unfoitunately, motion pictuie data in support 
of this opinion cannot be offered, The lesponsc to the sound was a 
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smooth, unliiirned, though fast, movement It was a clean, neat 
jumping of the fence following the sound stimulus without hesita¬ 
tion and yet without haste. Little energy was wiistcd, the rat raising 
Itself just high enough to clear the low fence This differed radi¬ 
cally from the ciossing in icsponsc to the sliock The lattci was 
usually jerky, sometimes almost hesitant, involving one or more vciy 
lapid removals of the feet fiom the lods bcfoie the lat sciambled 
ungiacefully over the fence. Much eiicigy was wasted and the 
movement suggested lather fiantic, but somewhat inefficient, haste 
Response to the sound involved a steady push of the feet which tliicw 
the animal over the fence The response to the shock was a jeiky, 
hasty hop. The effect of the two icsponscs was the same but the 
ncuromusculai mechanism employed was cmUinly not identical The 
statement that tlic icsponsc ouginally aroused by the shock was, 
after tiainmg, aroused by the sound is fallacious. The tiainmg cci- 
taiiily modified the animals' hchavioi, but tlic ncuiological basis of 
that modification was suicly not that indicated by the conditioned 
response diagram, 

It IS not contended that it is impossible to icduce Icaining to 
teims of the conditioned response I^ut, if this reduction is possible, 
it must involve moie delicate methodology than hcic employed, The 
learning hcicin obscivcd is not rcdiiccablc to one or two conditioned 
lesponses. Perhaps it is rcduceahlc to a multitude of them, supci- 
imposed and interacting, and detectable only by means thus fai un¬ 
developed. 

Conclusion 

It IS evident that when the intcival between the two stimuli was 
twenty seconds oi less, the icsponse to the sound stimulus was cleaily 
altered, there becoiiung attacl^ed to it a bchiivioi pattern which 
yielded the same end-iesult (that of getting the animal acioss the 
fence) as that produced by the shock We can conclude that with 
most white rats the response to one stimulus can be alteicd as a ic- 
sult of the regular presentation of a second stimulus one, ten, and 
even twenty seconds later. We can conclude fiiithcr that, in the 
present situation, the icsponsc Is not aLtcicd when an inteival of thuty 
seconds separates the two stimuli, 
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LA PLUS GRANDE DURfiE DE L’ASSOCIATION CHEZ LE RAT 

BLANC 

(Resume) 

Le tenne '‘association span” (la plus grande dur 6 e de Fassociation) est 
defini comme “la dur 6 e qui, poui un espice ou individu donn^, est le maxi¬ 
mum qu’on peut mtrodiiirc entre n’lmporte quels deux stimuli sans la perte 
do leur association, ^association de deux stimuli veut dire aculement que 
le comportement dans la i 6 ponse h Tune de ceux-ci eat modifie comme 
resultat de la proxinaiti temporelle dc Fautre ” On a teste les rats indi- 
viduellement dans un corapartiment sepai 6 en deux moiti^s egales par une 
barri^re pen elev 6 e Le planchci s^est compost d*une grille 61ectrisee et 
I’animal a pu recevoir un choc n’lmportc 011 sur le plancher La partie 
supeneure de la barn^re s’est compose de deux petits batons pni alleles 
servant d^ 6 lectrodes Quand I’animal a re^ii un choc, il n’a pii terminer 
cettc stimulation qiie par un saut par-dessiis de la baiiUre On n’a electrise 
que la moltie du plancher h. la fois. La partie £up 6 ricurc de la ban 1^1 c 
a 6 t 6 toujours electris 6 e, en sortc que I’animal n’a pu a’y idfugier Une 
petite pdriode preliminaire d’entrainement a suffi poui 6 tablir une leponse 
trfis uniforme au choc celle de sauter par-dessiis la barn^ic Ensuite 
on a commence h faire etnblir I’association On a fait sonner un timbie 
clectnque letentissant pendant une seconcle Apiis 1111 intervalle (lequel 
a vane en longucnr avec les divers groupes des animaux employes) on a 
administre le choc et I’animal a sautiS par-dessus la baiii 6 re Cc pro¬ 
cessus a 6 t 6 r 6 p 6 te avec dc plus longues durees entie chaque repetition 
Enfin, ai I'lntervalle employ^ n'a pas ete trop long, le rat est venu saute 1 
par-dessus la bani^ic en reponse au timbre et ainsi a evitd le choc On 
a adopte comme entire de I’appientissagc aix saiits consecutifs en reponse 
au son et avant le choc Les stimuli employes ont 6 te defims assez exacte- 
ment et on a gouverne le temps ties piecisement par I’emploi d’un m 6 - 
canisme ^lectiique compliqu 6 goiiveine par un moteiir synchione i con rant 
alteriic Les resultats indiquent que I’accroisscment de la longueur dt 
I'intervalle qui separe les stimuli aiigmente la difliciiltd de I’association, 
mcsui^s ou par le povucentage dea animaux qui sent arrives an entire ou 
par la duree de I’entraincment exig 6 Le crit^ie a ete atteint pai tons 
les animaux entraiiies avec un intervalle d'une scconde, pai quntre des 
cinq entraincs avec im intervalle de dix secondcs, par six des dix en- 
train^s avec un inteivalle de vingt secondes Pas un des rats entrainea 
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avec iin mtervalle de trentc secondcs n'a atteint Ic cntcic ni meme a fait 
de grands progres Dans Ics conditions iniposcoi, In dnrcc dc Tassociation 
chez le rat semble ctre moms iVonc deini-mimite L’experiment At cm note 
Ic fait que Ic saiit pai-dcssiis la bairiirc cii r6ponsc an son et le sniit cn 
rdpQllse au clioc ont pnru clre tout h fait disseinblaldcs qunlitntivcment 

Warntr 

DIE ASSOZIATIONSSPANNE DER WniSSl'N KA'II'EN 
IRcfcrat) 

Der Ausdnick Assoziationsspanne yi\n{ dermieit ah ‘‘)cncr Zeitabschnm> 
der fui cm gegebenes Individiiiiin oder cine Ait, das Maximum darstcllt, 
das 7wischcn Irgcnd ^wci Reizen emgcschaUet werden kann, und tiotzdcm 
noch deren A&soziation znlassi, untci Assoziatioii 7 wciei Keizc versielit 
man lediglich, dass das Verhalteii m der Reakticm nuf emen dcrsclben 
veianderc wuide, als Eigebnn der zcitlichen Naclibaiscliaft dcs andern ” 
Die Ratten wiiiden cinzein m einem Abteil gepriift, das tliircli cinen nie^ 
deren Zaun m zwei gleiche Ilalficn gcieilt wai Erne clektriaierhare 
Platte bildete den Boden, und dem Tier koniue in jedcin bcliebigcn Punkt 
des Hodens cin cicktrhchcr bcldag 'verset/t werden Der obcic Rnm\ dcs 
nicderen Zaiines bestand niis zwci parallcicn Stnngcilj die als Elcktroden 
dienten Wenn dem Tier ein Sching vciscizt wuidc, konntc cs dei Reizung 
nui durcli eineii Sprung iibci den Zaun ciitniclicn Zu ciner bcsiinuntcii 
Zeit wurde niir die cine Ilalfte ties Bodens clektrisicrt Der obere Rand 
des Zavmes war immer elcktnsievt, sodass daa Tici doit kemc Zullucbt 
fand, Es geniigtc einc kinzc Obiingszcjt, um cinc aiiffniicncic Glcichfonnig- 
keit in der Rcaktion nuf den Sclilag zu erzeiigcn nnmlicb Hast ulier den 
Zaun Dann bemuhle man sicli, einc Assoziation hei/iistcllcn Kin Iniitei 
Summer gab ein Signal, das cine Sekunde dnucilc Nadi cinem IiUervEill 
(das bci den. verschicdcncn Ticrcn hinsiclulicli der Lange vaiucite) wwidc 
der Schlag versetzt, und das Tiei sprang uber cicn Zaun Dieses Ver- 
fahren wurde mit langcn Pausen zwisclieil je /wel Versiiehcn wiedcrholt. 
Schbesslicb, wenn das benutzle Interval! mebt 711 langc war, begann die 
Raite als Reaktion aiif den Summer uber den Zaun zu springen und 
vermied den Sthlag Seclis nacheinanderfolgcnde Sprungc nls Rcaktion auf 
den Ton und vor dem Schlitg wurdcn nls Kiitcnum des Leinens niif- 
gefaast Die Rcize wurdcn zieiiilich cxakt dcflniert und wurdcn veulich 
genau abgemesscn, inclcm man einen sorgfaltig nusgeaibciteten clcktiiscbcn 
Zeitmesser eiiischaltete der duich emeu synch roll omen AC Moloren 
reguliert wurde. Die Ergebnisse /cigen an, dnss emc Vcrlangcrung dcs 
Intervalls, das die Reizc von cinander aliRrcnztc, die Scliwicrigkeit der 
Verassoziieriing vergrossert, die entweder (lurch die Pro^entzah] der das 
Kritenum eireichenden Tiere, oder durch die notwendige Bbmignzeit 
gemessen wurde Das Knteiiiim wurde von alien crrcicUt, die init einem 
Zeitintervall von einer Sekunde trninicrt wurdcn, aber nui von vieren der 
funf deren Obungsintcivall zehn Sekunden betriig, und von sechs dei zebn, 
die emem zwanzig Sekunden Intervall uiUciworfcn win den Niclu cine 
einzige der zwanzig Ratten, dcien Inter vail dielsng Sekunden betuig, 
erreichte des Krlterium, odci wiesen irgcnd welclicn Enrtsrlinit nuf in 
dieser lliiisicht Unter den nufcilcgtcn Bcdlngiingcn solieinl die Asso/i^ 
ationsspnnne weniger nls cine linlbc Minute zu sciii Dci Veisiicbsleiter 
stellte die Tatsnclie fest, dasa das Obcispringen dcs Zaunts nls Rcaktion 
auf clen Ton und dasjeuige ah Rcaktion nuf den elektiischen (^vinUtativ 
ganz imgleich waron. WarnTR 
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From the Animal Labot aiory. Department of Psyc/ioloffy, 
Columbia Univasity 


Lucien H Warner 


While conducting experiments on the association span of the white 
rat (1) the wiiter fiequently obseived behavior modification of a 
sort which one is tempted to desciibe as r simple conditioned le- 
sponse Ratb pioved able to piofit by the ficqucnt repetition of a 
warning signal (loud buzzei) which was always given one second 
before an clectiic shock transmitted to the animal through the flooi 
on which It stood. Before training, the animals paid no appaient 
heed to the buzzer Aftei consideiablc tiaming they would leap 
over a low fence and off the about-to-bc-clectiified section of the 
floor in icsponse to the sound and befoie the shock was given It 
might be supposed that this simple case of learning would admiiahly 
fit the conditioned lesponse formula The fence-jumping icsponse 
was oiiginally given only to the shock. Aftei training, the sound 
seemed to arouse this lesponse Thus one is tempted to tcim the 
sound a “substitute stimulus” But if this desciiption is accuiatc 
the Cl OSS mg of the fence in response to the sound must he identical 
with the crossing in icsponse to the shock- The wiiter was per¬ 
suaded that this was not true. To quote* 

‘The icsponse to the sound was a smooth unhuincd though 
fast movement. It was a clean, neat jumping of the fence fol¬ 
lowing the sound stimulus without hesitation and yet without 
haste Little eneigy was wasted, the rat inising itself just 
high enough to clear the low fence This differed radically 
fiom the crossing in response to the shock The latter was 
usually jetky, sometimes almost hesitant, involving one or more 
very rapid removals of the feet from the rods befoic the int 


^Accepted for publication by C J Waiden of the Editoiial Hoard and 
received m the Editoiial Ofhcc, December 22, 1931 
^Part of a project carried out by the author as a National Rescaich Fel¬ 
low in the Biological Sciences under the sponsoiship of Piofessoi C J 
Warden of the Animal Laboiatory, Depaitment of Psychology, Columbia 
University 
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scrambled ungiacefully over the fence Miicli enerRy was 
wasted and the movement suggested ratlici frantic but some¬ 
what jneHicjeiit haste Response to the sound involved a steady 
push of the feet which threw the animal over the fence The 
response to the shock was a jciky, hasty hop The effect of 
the two lesponses was the same but the iieiiroinusculai mecha¬ 
nism employed was certainly not identical'* 

Nevertheless, this opinion of the ohseivci cm lies no Rrcat weight 
since the two lesponscs had some elements in common, and it might 
well be maintained that anothci obsciver would have given quite a 
diffeient inteiprctation of the bchiivioi 

It seems worth while, then, to submit a lepoit of other experi¬ 
ments conducted in an cffoit to devise a situation which would yield 
hehavioi modification which could tiuly he dcscubcci as a single 
"conditioned response ” 

Situation I—Box 

The rat was placed m a box 9 inches long, 4)4 wide, and 1014 
high. The floor of this box consisted of an electiic grid. The ceil¬ 
ing was formed of mathematical celluloid, above which was mounted 
a lOO'watt Mazda lamp, Also above it was mounted a 2.5-volt 
lamp operated by a dry cell. This box was that dcsciibed and pic- 
tuied in the article cited above (1) except that thcic was no fence 
dividing the flooi into two halves The sou ice and nature of the 
electric current supplied to the grid has also been dcsciibcd, as has 
the timing mechanism for contiolling the picscntation of stimuli 

It was planned that an electiic shock of one second's duiation 
should be the pTimaiy stimulus The lesponse to be conditioned 
was whatevei one the rat noimally made to the shock The second¬ 
ary, or to-bc-substituted stimulus, was to be the light furnished by 
the 100-watt lamp which was to fliish on for just one secontt, The 
2.5-volt lamp remained lighted throughout to permit the experi¬ 
menter to observe the animal 

1 First, four animals weie trained sepaiatcly under the following 
procedure. The light flashed on foi one second, tlicn followed a 
one-second intcival, then the grid was clcctiificd foi one second 
This sequence constituted a "trial” The mtcival between tiials 
was 18, 20, or 22 seconds, wliich of these being dcteimined by 
chance. It was supposed that this was an ideal situation foi condi¬ 
tioning. The light and the shock appealed to be the dominating 
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Stimuli because of their intensity and because they were given against 
a uniform backgiound, i c., there were no distraction or confusion 
stimuli. After a sufficient number of tiials the response given origi¬ 
nally to the shock might be elicited by the presentation of the light 
alone, tlie sliock being entirely omitted Every 20th tiial was such 
a “control” presentation 

Remits There was no response uniformly made to the shock 
Sometimes the rats jumped, sometimes tlicy ran about, sometimes 
they meiely lifted their feet gingeily. Thus there was no clear-cut 
response to be conditioned However, before the end of the 100 
trials which were given to each animal in a single seiies the light did 
seem to play a part in the situation It often stiried the rats to 
general activity, whereas during the period between tiials they were 
often inactive 

2 For the next four rats (no animal was used m inoie than a 
single expeiiment) the piocedure was vaiied in an effoit to secuie a 
single specific response to the shock The duration of the shock was 
reduced to second and a preliminary series of 100 trials with the 
shock only was given the day befoic the presentation of light fol¬ 
lowed by shock. 

Results By the end of the preliminary 100 tiials the iespouse 
of each animal had become more steieotyped Exploration and 
escape efforts had almost ceased When shocked, they no longer 
jumped high with head and fmepaws up in an attempt to get through 
the celluloid ceiling Instead, they made a senes of two oi thiee 
rapid hops with head loweied so that the nose almost touched the 
grid The hopping ceased with the. termination of the sliock, but 
their rcspiiation, accelerated by the shock, letuined to noimal more 
gradually. Apparently a very specific lesponse had been discovered 
but the results of the efforts to condition this response were disap¬ 
pointing. The animals were given 1000 trials, 100 per day, with 
the light preceding the shock by one second At no time, either in 
the regular or in the control tiials, did the lats give the hopping 
reaction in response to tlie light On the contrary, when the light 
was given they usually loweied their heads, and crouched tensely. 
True, one rat breathed lapidly in response to the light just as Jt 
originally had done only when the shock was given But the other 
rats usually did the reverse, holding their breath for the light, 
breathing rapidly after the shock 

3 Four rats were then trained exactly as were those m the pre- 
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ceding experiment except that a loud buzzer was substituted for the 
light. 

Results These animals began to respond to the sound during 
the first 50 trials, whereas tliose of the preceding experiment paid 
no evident attention to the light until after 120 Liials had been 
given, Otlicr\vi<5e there was little diffcicncc. One of these rats fre¬ 
quently squeaked for the shock and somcliincs in appaicnt response to 
tlie sound and before the shock Otliciwisc no sign of conditioning 
wRS noted, 

4 Four rats weic ti.uneci as in the preceding experiment except 
that the sound and the shock were contiguous m time instead of being 
sepaiatcd by a one-second interval. Again there wcie no signs of 
conditioning although 500 trials were given to three of the lats and 
1200 to the fouith, which at one time showed vague promise of be¬ 
coming conditioned. 

Having failed to transfer the iespouse fiom the shock to the to- 
be-substltuted stimulus with any of these 16 lats, we abandoned 
this method. 

Situation II— ^The Susprndfd Cage 

It was thought that, even tlioiigh no gross motor response had 
been conditioned, perhaps some less easily detected \csponse had been 
or might be. The breathing iiitc, in scvcial eases, .seemed to have 
been obviously altcicd by the tiaining, An cffoit was therefore 
made to construct a device which would detect and lecorJ move¬ 
ments which might escape the cxpciimentoi^ unaided obsoivation. 

A small box was constructed of three pieces of mathematical cellu¬ 
loid and two sheets of copper. It is shown in Figuic 1 The two 
curved pieces, shown shaded in the figuic, were coppci The two 
shield-shaped sides and the square hJ were celluloid. The coppci 
sheets were cut with tabs which fitted into slits cut in the celluloid 
and were bent over. The lid was hinged and could be opened for 
the insertion and removal of the animal or fastened slnit to pi event 
iN escape, This cage was suspended (see Figure 2) ^from the four 
uppev coiners The two copper sheets sewed as electiodcs Because 
of the shape of the cage, the smoothness of its walls, and the force 
of gravity, it was impossible foi a rat to avoid making contact with 
both copper sheets continuously. It could not avoid contact with 
the two electrodes The gap between the two coppci sheets (at the 
bottom) was of inch, This was too nariow to aflord the 



95 


SEARCH FOR “CONDITIONED RESPONSE*' 



FIGURE I 
The Suspended Cage 


rat a means of escape and yet wide enough to prevent the rat’s 
fouling the electrodes and, through the resultant short-ciicuit, escap- 
jng the shock Othei dimensions of the cage were as follows* 
width of copper sheets, 5 inches, distance between the two copper 
sheets at top, inches, maximum width of celluloid sides (shield- 
shaped), 6 inches, height of sides, 8 inches, distance between top of 
cage and point at which copper sheets begin to cuive inward, 4 
inches. 

As shown in Figure 2, this cage was suspended inside a box The 
four wires supporting the cage conveiged at a point 10 inches above 
It and the single wue passed lliiough a small opening m the top 
of the box and was attached to the ccntci of a luhber diapliiagm, 4 
inches in diameter. This diaphiagm was sti etched across the larger 
end of a funnel which was fiimly mounted above the box Fiom 
the small end of the funnel theie lan a lubber tube which was at¬ 
tached, at Its othei end, to a Maiey tamboui in another room The 
tamboui recorded on a kvmogiaph which is indicated in Figure 3 
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Thus, even a slight movement made by a lat m the subpended cage 
was recorded on the smoked paper of the kymograph. The box in 
which the cage hung was constructed of wood and lined witli heavy 
grey cardboard It was 26 inches in height and 1 foot squaie (in¬ 
side dimensions). When suspended and containing a rat of avciage 
weight, the top of the cage was about a foot below tlie ceiling of the 
box Mounted on the floor of the box, as shown in Figure 2, wcic 
two 100-watt Mazda lamps, so placed that the light fiom them was 
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FIGURE 3 
Wiring Diagram 

thrown through the celluloid sides of the suspended cage and di¬ 
rectly on the rat The centers of these lamps were separated by a 
distance of inches Attached to each of the two copper sides 
of the suspended cage was a wire. These led to binding posts on the 
wall of the box and thence to the electrostimulator The wires from 
the binding po^ts to the suspended cage were arranged in such a 
manner that they interfered hardly at all with any vertical move¬ 
ment of the cage and yet served to counteract any tendency for the 
cage to rotate on its vertical axis The lattei function was impor¬ 
tant since such rotation would have placed the opaque copper side of 
the cage between the lamps and the rat and it would also have in¬ 
terfered with the experimenter’s observation of the animal The 
arrangement of these two wires is clearly shown in Figure 2 In this 
figure the front wall of the box has been removed (as it could be 
for insertion and removal of the rat) In this front wall was cut 
a small window (6 inches in width and 1 inch high) through which 
the animal could be watched. The window was covered with wire 
screening painted white Since the illumination was entirely from 
within, the animal was clearly visible to the expeiimentcr, while the 
latter, being in nearly complete darkness, could hardly have been 
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seen. (This technique of obseivjitioii was followed with apprupiiatc 
modifications m all the woik icportcd m this article ) Not shown 
in Figure 2 is the 2 5-volt pilot light which was mounted on the 
ceiling of the box m the middle of the front side. This remained 
lighted continuously, wlieicas the two lOO-watt lamps only flashed 
on occasionally as stimuli. Suspended immediately above the box 
was a buzzer which in some expciiments replaced the 100-watt lamps 
as source of the secondary stimulus. 

Since the wiring in this set-up diffcis in some respect fiom the 
arrangement used previously (1), it seems best to publish another 
dlagiam (Figure 3), Located m the cxpciiincnt loom (m which 
was the box with suspended cage) were two switches, X and Z The 
ioimer set the appaiatus into opei.ition foi a given tiial and the 
lattei reset it in picpaiation foi the succeeding tual. Ef in the dia¬ 
gram, represents the shock stimulus, i c., the two copper electrodes 
forming walls of the suspended cage S icpresents the secondaiy 
stimulus, the buzzei \n certain cxpciimciits and the two 100-watt 
lamps in others, It will be noted that the opening of key X gives 
the secondary stimulus and at the same time releases a pendulum 
which, after an adjustable interval, teimlnatcs this stimulation. At 
the same time that it teiminates it, it also staitb tlic clironoscale, and 
this device, again after a predctcimincd interval, gives tlic pilmary 
stimulus (shock) and simultaneously releases the second pendulum 
which terminates the sliock onc-lialf second latci. Tlic moment at 
which each of these stimuli is given is iccoidcd on the kymograph 
lecoid by electric matkers appiopnately wiicd. In the small bit of 
record shown In Figure 3 the lowei lino lepiescnts the secondaiy 
stimulus (which is always given fiist), the middle line represents 
the electric shock, and the up pci line is that made by the tambour 
operated by the lat’s movements in the suspended cage 

The suspended cage and associated recording devices as originally 
constructed did not record the animal's breathing entirely satisfac¬ 
torily. It was both too sensitive and insufficiently sensitive, When 
the rat was quiescent and breathing normally respiration was not 
recorded at all, the kymograph recoid being a straight line. Al¬ 
though the suspended cage was as light as it could well be built 
and still be rigidly constructed and bear two clectiodcs, it neverthe¬ 
less possessed sufficient inertia to dampen the effect of the very blight 
respiratory movement Laboied breathing, however, made a faint 
record when the animal was otherwise quiet Obviously, a more 
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sensitive arrangement would be requlied to differentiate clearly 
changes in breathing. On the other hand, the apparatus 'svas so sen¬ 
sitive that the violent movement of the animal in lesponse to shock 
quite obscured any othei movement made at the same time oi foi 
2 or 3 seconds thereafter Even though the rat remained quiet after 
a single violent movement, the system remained m vibration foi a 
brief period Subsequent alterations of the apparatus may oveicome 
these defects, But, even as constructed, the device was of service if 
only because it provided an objective record of the rat’s movements, 
free from any interpietation (or misinterpietation) by the experi¬ 
menter 

A compaiison of the experimenter’s notes of the lats’ behavioi 
with the kymographic record of that behavior was Iielpful in several 
ways. It enabled one to determine rather exactly the moment when 
each of the rat’s observed movements was made and to relate these 
movements to the time of presentation of the stimuli (since this was 
also recoided on the kymogiaph), And, as mentioned above, it en¬ 
abled the obseiver to secure an objective check upon his observations 
as to the nature and the violence of the several movements. As a 
matter of fact the kymographic record added little in the way of new 
data since it brought to light little not detected visually and since it 
uniformly verified the visual observations. It is hoped, however, 
that in later work the method can be so lefined as to yield data on 
the animals’ behavioi which cannot be secured by unaided obser¬ 
vation. 

1. At first, light was used as the secondary stimulus. The two 
100-watt lamps would flash on for one-half a second Then would 
follow an inteival of one second whicli was teiminated by the shock 
stimulus which lasted for one-half of a second. The interval be¬ 
tween consecutive trials was 20, 22, or 24 seconds, as determined 
by chance Fifty trials were given each day and the 20th, the 29tli, 
the 40th, and the 50th trials were controls. In these four trials 
each day the light stimulus was not followed by shock Prior to the 
training each rat was given five piesentations of the light alone The 
first presentation appeared to accelerate the bieathing of two of the 
rats Otherwise no response was observable 

ResulU Five rats were used Each of these always lesponclcd 
to the brief electric stimulation by a scampering movement which 
produced a violent displacement of the stylus of the Matey tambour 
During the fiist day or two each made many efforts to escape from 
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the apparatus. But neither these nor any other observed movements 
were at first correlated with the presentation of the light stimulus. 
Three of the rats never showed such couelation. The fourth, after 
over 200 trials, usually lowered its head and braced its feet upon 
receiving the light stimulus, appaicntly in anticipation of the shock. 
In the control tests it usually raised its head and often shifted its 
feet a moment after the time at which the shock was usually given. 
The fifth rat, after 150 trials, ficqucntly raised itself on its hind 
legs and tiled to push its way out when the light was given but 
rarely did so between trials. Since othci experiments, using sound 
instead of light, which were being conducted simultaneously, were 
yielding more uniform results, the light experiments weie abandoned 
at this point The three rats whose behavior seemed entirely un¬ 
affected by the liglit may have had impaired eyesight Tlicy did not 
appear to be blind, howevci, and, since the light stimulation was of 
considerable intensity, it is probable that the cause for their lack of 
response to it must be sought clscwlicrc. 

2 The next experiments were conducted exactly like those with 
light except that the biizzei replaced the 100-watl lamps* The 2 5- 
volt pilot lamp remained lighted throughout as before. The intci- 
val between the two stimuli was again one second Tlic five pic- 
liminary presentations of the sound stimulus alone before training 
the rats produced a more definite response than had such tests with 
light* It was a slight jerk of the body, vaiying in dcgice fiom one 
individual to another, and a holding of the bieath for 2 or 3 seconds 
It was always far less violent than the icsponsc given to the 40-volt 
shock later used. It was intciesting to note that this response to 
the buzzer m every case died away, cither during the five presenta¬ 
tions alone or during the early training trials. As will be seen, the 
sound came to affect the animals again after mciny repetitions just 
before shock But prior to this, some process (experimental extinc¬ 
tion or negative adaptation) had apparently rendered the buzzer 
temporal ily ineffective 

The behavior of the animals used in this experiment will be re¬ 
ported in more detail In the accompanying tables (Figuic 4) are 
indicated the 50 trials of each day’s senes. Beneath eacli, and oppo¬ 
site the day in question, is shown by a numcial what behavior, if 
any, was detected following the sound and before the shock was 
given in that tiial. An undeilinc indicates that, during the between- 
trial interval preceding, the rat had been making an effort to escape 
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from the cage There is an extra space (labelled c) after each con¬ 
trol trial and in this column is noted whatever behavior the animal 
made at the time the shock would have been given had it not been 
a control trial. 

Tile numerals used and the behavior indicated by each are as 
follows 

1 Jump An escape effort. 

2 Raising on the hind feet This is less violent and has the ap¬ 
pearance of being exploratory 

3 Raising the head but kcepi7ig the four feet on the electrodes. 
This seems to be an abbreviated form of 2 

4. Body-sivay Sometimes should be called shoulder-sway. The 
weiglit IS shifted from one side to the othei Usual peiiodicity of 
about 134 second, d.v 

5 Head-sway Usually with the head lowered and at about the 
same latc as the body-sway. 

6 Accelerated^ or labored respiration. Sometimes detected visu¬ 
ally, sometimes audibly also, and sometimes recoided on the kymo¬ 
graph 

7, Holding of the breathj or deceleration of resph atton 

8. A cry, squeak, 01 '^cluttering/' the animal having previously 
been silent; or the rate of such sounds suddenly altered (usually 
accelerated) 

9 Lowering of the head and biacing of the feet, 

0 Sudden cessation of some imscellaiieous activity such as “chit- 
tenng" scratching turning about or laising on hind feet 

Of these forms of behavioi only 1, 2, and 4 were always recorded 
by the kymograph Whether the others were recorded depended 
both upon their violence «and upon whether they occuned when the 
animal was otherwise quiet. 

Again It must be emphasized that m the tables these numerals 
always refei to the behavior which immediately followed the sound 
stimulus. If such behavior occurs only, or almost only, at that time 
we may presume that the sound stimulus iwas a cause Inasmuch as 
the only behavior which occurred at all frequently at other times 
(except, of course, the scampering response to the shock) consisted 
of escape efforts and their occurrence is always indicated by the 
underlining of the space foi the next following trial, the reader can 
judge for himself whether a behavioi pattern is initiated by the 
sound Let us take rat XD as an example Dining the first 50 
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FIGTJKE 4^ 

The Suspended-Cage SrrtJAnoN 
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FIGURE 4 [coTihnued) 















104 


JOURNAL OF GENETIC PSYCHOIOGY 


trials it raised itself to its hind legs on five occasions immediately 
toUowing the sound stimulus. But it is noted that on four of these 
occasions sucli escape efforts had also immediately pieccdcd the trial 
Certainly, here is no evidence that the animal responds to the sound 
by rising to its hind legs. But duiing the last 25 tiials of the sec¬ 
ond day the animal docs not once show such behavior between trials, 
while on six occasions it docs so immediately aftci the sound is 
given We suspect the sound of playing a pait in initiating this be¬ 
havior and, at the sanne time, we note other evidences that the sound 
IS becoming a factoi in the detcimiiiation of the animals behavior 
On five occasions it holds its breath at the sound stimulus. 

The days of training after a form of bchavioi had become quite 
stereotyped liave been omitted fiom the table since they would he 
almost repetitions. For example, rat XA made records on days 5, 
6, and 7 almost identical with its record on the fourth day. 

Results. It IS suggested that the table (Figure 4) be followed 
\n conjunction with the verbal description 

Rat XA at first made many effoits to escape fiom the cage. As 
the table shows, it was frequently on haunches when the buzzer 
sounded and remained in that position (2) until the shock When 
the shock was given it regularly dropped to all fours. During each 
of the control tests of the fiist and second days it merely continued 
whatever activity it was engaged m. On the second day, however, 
the buzzei was definitely responded to, both by raising the head and 
by acceleiated respiration. This rat practically always bicatlicd 
rapidly in response to the buxzcr on the thiid day and in three of the 
four control tests its breathing gradually returned to normal when 
the shock failed to be given after the one-second interval. On the 
succeeding 200 trials the animars behavior was quite uniform’ ac¬ 
celeration of TCspiTation for the buzzer, followed by deceleration 
after the shock, or, in the control tests, after the moment had passed 
when the shock was usually given 

Rat XB tried persistently to escape during the first 28 trials 
After this it remained constantly on the floor of the cage wlieic 
Its only pronounced movement was a head-sway—which was given 
only after the buzzer was sounded and ceased with the shock La¬ 
bored respiration frequently accompanied this movement. 'Fhe 
fourth, fifth, and seventh control tests suggested th.it the lat ‘^cx-, 
pected” a sliock In all control periods from the third day on the 
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animal held its'breath and usually lowered its head and bracedj only 
relaxing after the moment of the “expected” shock had passed 

Rat XC required over two days* training to end its escape efforts. 
During these days it chirped rhythmically most of the time. Be¬ 
ginning with Its 19th trial of the third day, it frequently became 
suddenly silent when the buzzei sounded (0) On the fourth day 
this cessation of chirping was usually accompanied by the bracing re¬ 
sponse. The first successful contiol occurs on the 20th trial of the 
fourth day. It relaxed its position and raised its head when the 
shock failed to be given at the usual time From this time on its be- 
liavior remained almost uniform 

The escape efforts of XD consisted of raising itself on its hind 
feet and nosing about the lid of the cage At first this behavior oc¬ 
curred mostly during the bctwccn-trial interval During the sec¬ 
ond day, however, the animal usually remained quiet during this 
period, but, upon hearing the buzzer, it would stand and attempt 
to push Its way out with its nose. The shock always abruptly ter¬ 
minated these attempts Beginning with the later part of the second 
day this behavior was leplaced with another sort. Upon hearing the 
buzzer, the rat would moic fiequcntly hold its breath and remain 
tense until the shock was given. Occasionally this behavior would 
interrupt other random movements such as turning about in the 
cage, yawning, etc Although in the table the symbol 19 suddenly 
replaces the symbol 1, actually the transition from one to the other 
was gradual The animal instead of meiely holding its breath came 
to brace itself more and more tensely and with head loweied until 
finally the nose all but touched the electrodes at the gap. During 
300 trials the behavior was not further altered to an appreciable 
extent. 

Rat XE made less persistent efforts to escape than did tlie others. 
It also reacted less violently to the shock. During the first 25 tuals 
of the third day the shock was gradually incieased to 54 volts and 
It was then more effective. Almost at once the animal adopted a be¬ 
havior pattern which it maintained throughout the remainder of its 
work. When the buzzer \vas sounded it shifted its weight fiom one 
side to the other in a swaying motion and when the shock was given 
It lifted Its feet gingerly In the control tests, when the shock was 
omitted, It ceased swiiying soon after the usual moment for the 
shock 

Rat XF was excessively inactive. Feeble escape efforts occuued 
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on the first two days On the third day these efforts, particularly 
the act of standing; on its hind legs and nosing about tlie top of tlie 
cage, became restricted to the period immediately following the 
sound. The shock did not mtenupt this activity as brusquely as it 
did with the average lat. This behavior was apparently abbreviated 
to the mere lifting of the head in response to the sound Hut on the 
following day even this died out, and, except foi a few half-hearted 
'^bracings^^ for the shock ((?), theic is little to icport until the 12th 
day. During this period the rat became incicasingly sluggish in spite 
of the gradual increase In the strength of the shock used. On the 
12th day the head-iaising reappeared and now, when a control trial 
occurred, it lowcied its head a moment after the time when the 
shock would have been given. This behavior continued with little 
variation during the lemaining three clays dining winch the rat 
was tested. 

Rat XG anivee] at a stereotyped form of behavior which closely 
resembled that exhibited by XC. It was the rat winch most promptly 
reached a uniform type of response, changing little after the second 
day. 

Rat XH made a pci iodic chiiping sound from the beginning. 
During the tlilid day this became the basis for a pattern which re¬ 
mained uniform thioughout the remainder of its tiials The chirp¬ 
ing would be interrupted by the sound and resumed again soon 
after the animal had settled down after its scampciing i espouse to 
the shock. In the control tiials It lesumed its chiipiiig two or llirec 
seconds after the shock was supposed to have been given 

Rat XI gave evidence of attention to the sound far cailier than 
did the average animal. During the last 15 tiials of the first day 
it seemed evident that the animal held its bicatli when, and only 
when, the sound was given, and icsumcd normal lespiiation only 
after the shock The contiol tests showed lesiimption of noimal 
breathing aftei the time for the shock had come and gone. During 
the next two days the rat passed through 1 1 ansi tion foims of re¬ 
sponse, fust swaying its head slightly while holding its breath, then 
loweiing Its head and bracing while swaying, and, finallv, mcicly 
bracing witli lowered head This behavior lemained relatively un¬ 
changed through the remainder of the tests, 

Rat XJ first showed an influence of the sound stimulation during 
the last pait of the second day by holding its breath when the sound 
was given This was fiequcntly accompanied by lowering the liead 
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and bracing the feet, a combination which became established the 
following day to remain uniform thereafter 

Situation III— ^The Parallel Bars 

When it was evident that in Situation II, as in Situation I, we 
had failed to discover true conditioning (since none of the several 
responses which had eventually become linked with the secondary 
stimulus had been the response given to the piimary stimulus), a 
new situation was devised. Two monelmetal lods, each about l/16tli 
of an inch in diameter and 12 inches long, were mounted parallel 
to each other and separated by 1 inch. The mountings were small 
slabs of bakelite, one at each end of the rods They were suspended 
in a horizontal position by wires from the bakelite slabs to the ceil¬ 
ing. To prevent rats from escaping from these rods by climbing 
the wires, two laige pieces of thick caidboard> each with two holes 
cut for the rods, were mounted as shields. The pieces of cardboard 
extended sufficiently above, below, and to the sides of the rods to 
prevent the rat from reaching their edges. The suiface of the card¬ 
board was too smooth to be climbed Thus the only way a rat could 
escape from the horizontal bais was by dropping or jumping to what¬ 
ever happened to be below. Each of the two bars was connected to 
one of the electrodes of the electros timid a tor Immediately above 
the bars, and at a distance of 2 feet from them, was suspended the 
electric buzzer that had been used in the previous experiments, 

Preliminaiy work (with rats previously used in the suspended- 
cage problem) showed that lats are loath to abandon the bars unless 
they can, when hanging, touch the flooi beneath Sounding the buz¬ 
zer failed to make them leave their perches, but foi a sufficiently 
intense electiic shock they hastily jumped. At the beginning of the 
expeiiment the bars weie only 2 feet above the floor 

1 Each rat was given five sound stimulations while on the bars. 
This caused none of them to jump or make other notable response 
Then lats weie trained with a five-second mteival between tlie one- 
half-second sound stimulus and the shock. The shock was not tuined 
off automatically, but lemamcd on until the animal had "solved*’ the 
pioblem On the fiist trial only six of the eleven rats used made 
the response to the shock that the cxpeiimenter had anticipated, ie , 
that of leaping off the bais. The others solved the pioblcm, at least 
to their own satisfaction, in any of several ways by sitting with both 
hind feet on the same bar and sometimes steadying themselves with 
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a fore paw on tlic cardboard shield; by sitting on a single bar and 
leaning with the tail on the other (the tail appeals to be insensitive); 
by hanging from one of the bars with cithci the fore or the hind 
paws and finally letting go When the six lats which jumped were 
given further training (10 tiials the first day), five of them con- 
tinned each time to wait for the shock before jumping^ but tlie sixth 
would jump almost as soon as placed on the bars, not waiting for 
eithci sound or shock. For this animal the bars wcie raised, 6 inches 
per trials until at a height of 4 feet it awaited the shock The same 
procedure was followed later when three of the otiici lats started 
jumping as soon as placed on the bars Of the six animals, one 
would never jump off until aftci the shock, although given 250 
trials Another animal, after the 95th trial, would jump off the 
bars at whatever height the expcnnicntei cared to place them. Na¬ 
turally there was a- limit to the height which could be used ns it was 
not our desire to injuie the animals. The remaining four animals, 
after from 90 to 1+0 trials, adopted the quite unifoim habit of rest¬ 
ing on the bars until the sound stimulus was given. Then they did 
not jump hastily off as they did foi the shock but hung for a moment, 
usually by the hind paws, and dropped to the giound 

Obviously, this was not the Icaping-oft-into-spacc i espouse which 
each of these animals always (both befoic and aftci tiaining) made 
in response to electric shock The iespouse that had been grafted 
onto the sound stimulus had not been snipped from the shock stim¬ 
ulus 

Situation IV— ^The High Fence 

The final situation to be reported here was not developed deliber¬ 
ately but grew out of a casual obseivation. In the prehnunaiy \vo\k 
on the association span (situation dcsciibcd in the first paragraph of 
this article) a fence was used which presented a ratlicr wide gap 
between its lower edge and the monelmetal bars which foiracd the 
floor of the cage. On several occasions animals attempted to squeeze 
their way beneath the fence rathei than to jump it. The fence was 
modified and the work continued without further difficulty fiom this 
source. But aftervvaid the fence was rebuilt so as to permit an 
animal to scramble beneath, if it so chose, latlici than to leap over 
It Since the animals used wcic not uniform in size, the fence was 
so devised that it could be laiscd for a laigc rat and lowcicd foi a 
smaller one The effort was made to keep as constant as possible 
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the ease with which each of the rats could scramble beneath the 
fence. This could only be accomplished approximately, of course, 
as the results will show. For the average lat the top of the fence 
was lyi inches above the bais which formed the floor, while the gap 
between the floor and the bottom of the fence was inches. 

The tiaining given the animals of this group resembled that used 
with the one-second group as described pieviously (1) Whether 
an animal reached the opposite side of the fence by going over or 
under it mattered not a whit so far as solution of the pioblem was 
concerned. Wliichever it did, it avoided the shock (if the lesponse 
was made to the sound) oi ended the shock (if it had waited until 
the shock stimulation was given). All eleven of the animals trained 
eventually did learn to avoid the shock foi at least six consecutive 
tiials and usually moie But there was quite a diftcrencc in the 
methods employed Five of the animals always, oi very nearly al¬ 
ways, leaped over the fence whether m response to the shock or to 
the sound. It may be that the fence had not been adjusted so high 
foi them (relative to their sizes) as it had foi the other animals. 
Two of the animals would go over or under the fence, indiffciently, 
and which method they selected did not seem to depend upon 
whether the response was made to sound or shock 

The recoids for the lemaining four animals must be given in more 
detail (Figure 5). The symbols m this table are as follows. 

1 Abortive or misdirected behamor^ This consists of efforts to 
escape from the apparatus by jumping 

\a —indicates that after jumping the animal fell to the same 
side of the fence 

\b —indicates that the jump carried it across the fence 
2. Undirected behaviorj suggesting that the animal hears the 
sound 

2a —indicates that the animal squeaked or “cluttered’" having 
previously been silent, or that the late of its sounds was suddenly al¬ 
tered (usually accelerated) 

2b —indicates that the animal having previously uttered such 
sounds rather periodically suddenly ceased 

2c —indicates that the animal quiveicd or that its rcspiiatory 
rate increased 

2d —indicates that the animal ceased quivering oi held its 
breath. 
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2e —indicates that the animal ceased some other activity such as 
exploimg or scratching. 

3, Co 7 redly directed hehamor which is* however, uncompleted* 
2a —indicates that the animal turned its head toward the fence 
2b —indicates that it actually approached the fence and was m 
position to leap across. 

3c—indicates that the animal made a feint at leaping across, 
getting at least its forefeet and head above the fence, but then hesi¬ 
tated and withdrew 

4 Correctly directed and completed hehavioi 

X —symbolizes the response of crossing the fence to the opposite 
half, 

Tlic undeilining of a symbol indicates that escape elfoits had 
immediately preceded. It will be noted that immediately under each 
of these symbols is placed either or ” The formei signifies 
that on tins trial the animal crossed over the fence, the latter that 
it crossed undei 

During the first 50 trials rat FA crossed over the fence only 6 
limes, 3 of these occuriing at a time when it was making frequent 
efforts to escape from the appaiatus by jumping upward On the 
next 50 trials the rat ciossed after the sound and bcfoic the shock 
22 times and on each of these occasions it jumped ovei the fence 
Of the 28 trials when it did not cross in response to the sound, but 
only wlien the shock was given, it went under the fence 23 times 
In 2 of the 5 exceptional trials it had made a feint at crossing (3r) 
in response to the sound and was poised with foot on fence when the 
shock was given It is evident that FA responded to the shock by 
scampering beneath the fence, but that when the sound was sufficient 
to cause it to cross it did not make the same response but quite a 
difterent one, that of crossing over the fence The records of rats 
FC, FF, and FG suppoit the same conclusion and need not be dis¬ 
cussed in detail. But perhaps one comment should be added The 
ciossmg beneath the fence can best be described as a hasty scamper 
The crossings over the fence were fai more smooth They gave 
the impiession of being deliberate, though not slow 

Summary 

Pcriiaps the most useful summary would consist of the presenta¬ 
tion, for each of the situations devised, of a "conditioned response” 
diagram for that situation The contrast between these and the 
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actual results will be obvious The dotted line in each case indi¬ 
cates the expected conditioning, 

Stiuathn I—The 5 oa 


, (i. hoc U) 




5,1 


(3DU ncJ or Jjyhl) 




i?) 


Rut actually no rat, even after 1000 trials, responded to the sound 
or light by liopping. The secondary stimuli did come to affect the 
animals* behavior but not in this way. The most frequent responses 
given to them were change of respiration rate and lowering of the 
head. 

Situation II—The Suspended Gaf/e 


^ ^hock) 




(ho|jh*n9) 


^^ound) 

The comment given for Situation I applies also to tins situation, 
The objective recoids (kymograph) of reactions to the shock and of 
those to the sound were utterly different, even m the case of a rat 
which had had 750 trials. 

Situation III—Parallel Bars 

g _^ p) 


^ (round) 

Actually the rats did not learn to leap off the bars in response to 
the sound but to hang fiom one of the bars and drop downward 
as gently as possible. 
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Sitmiion JV—The High Fence 

^ 6hock) fecrawble under 

S-n fence) 


^^ouTia) 

The four rats which quite consistently sciambled under the fence 
in response to the shock did learn to get to the other side of the fence 
in response to the sound —but by leaping over it. Here there can 
be no question as to whether the diffeience between the two modes 
of crossing could have been imagined by the experimenter 

Conclusions 

Certain conclusions do seem warianted even though the purpose 
of this work was purely exploratory 

1. Even though a rat be placed in a situation wherein all stimu¬ 
lation is relatively uniform with the exception of two potent stimuli, 
and even though these stimuli be oft repeated in close temporal 
juxtaposition, it does not necessarily follow that the iespouse to one 
of these stimuli can ultimately be aroused by the presentation of the 
other 

2 When a lat is placed in such a situation it may happen (as in 
Situations III and IV) that the tiaining will result in a profound 
alteration in the response to one of these stimuli so that the new be¬ 
havior aioused by this stimulus produces the sar?ie end^iesult as that 
produced by the response to the other stimulus (In the two situ¬ 
ations mentioned, the sound came to arouse a response whlcJ^ removed 
the animal from the electrodes just as effectively as did the response 
which was made to the shock itself.) 

3. Even though the end-iesult of these two lesponses may be 
the same, it does not follow tliat tlie neuromuscular mechanism 
employed is the same In several cases (ccitainly m Situations U, 
III, and IV) the responses aie so clearly unlike that il is obvious 
that the lesponse oiiginally made to one stimulus has not been tians- 
fered to the other, but that an entirely new response has developed. 

The conditioned icsponsc hypothesis has been just as susceptible 
to ovei-apphcation and mis-application as have, for example, the 
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Frciidinn principles One should not conclude that the hypothesis 
is faulty but tathei that it should he employed far moic critically, 
and that it should be made the subject of less speculation and more 
cxperimcn tation. 

1, Warner, L II, The asaociation span of the white rnt J, Genet Piy~ 
chol, 1932, 41 . 

GiAuinhm Untvernty 
New York City 


UNE RECHERCHE EXP£RIMENTALE DE LA **RfLPONSE 

CONPmONNELLE" 

(Rdaiimc) 

En faisant dcs experiences sur la plug grande diirie dc [’association chez 
le rat bUnc, I'auteur si notfe un compoitcmcnt tiu’il iVa pu r^soudre faede- 
ment en terms de la r6ponae condilionncllc puisque In r^ponse faite au 
stimulua original ou pliysiologiqucmcftt inndcquut et In r^ponsc jointe au 
stinuiJua (aijppos6) conditionncl out pani ctre cjualitativerncnt disscmhlnbles, 
Cat article decrit d’autres situations cxpdnmcntales faitcs dans le but dc 
determiner si cette difference qiii a 9embl6 sc montrer a ^tc vrnic Les 
experiences (toutes avcc Ic^ rata) Icsquelles nc peuvent pas ctre d6taill^es 
id, ont fait conclure ^ I'aiiteiir (1) qnc la juxtaposition temporcllc sou- 
vent r^piStde dc deux stimuli ne prodmt pfl^ n6cessaircmcnt le conditionnc- 
ment, (2) quo la juxtaposition dc deux stiimili, cependant, change soiivent 
profond^ment la r^poiiae faite h l\in dca deux, (3) que ce comportement 
nouveau pioduit souvent \c mfirne r^sultat final qiic ccUii piodint par la 
r^ponse au stimulus original, ct cnfin, (4) que bicn que Ic r^sultnt final 
pulsse ^tre le mcrncj i\ nc suit paa dc \h que le inccanisinc neiiromuscu- 
laire employ^ soit le inemc* 

Warner 


LINE EXPERIMENTELLE UNTERSUCHUNG HER "BEDINGTEN 

REAKTION^’ 

(Referat) 

In semen Unterauebungen uber die Aasciziationcn weisacr Ratten, heo- 
bachtete der Verfasser cm Veihalten, das nicht ohne weitcres aiif den 
BegiifF der bedingtcn Realction ziiruckgcfilhi t werden kanii, da die Reaktion 
auf die originalcn und psychologisch angemessenen Rci/e iind die nuf den 
(angenommenen) bedin^tcn Reiz qualitativ uiigicich ?ii acin schieven. Die 
vorliegende Arbeit bcnchtct ubci wciicrc cxpcrimcntcllc Sitiiationcn> die 
eritwoifen wurdeii, urn fcst7Ustellen, ob dicser schcuibarc UiUcischicd aucli 
cin wirklichcr ist Die Expciimente (nlle an Ratten), die hicr nicht 
ausfiihrlicK dargcstcllt wcidcn konncti, fuhrtcn den Verfasser /urn Schiuss, 
l) das9 (lie oft vviedcrboUe zeitUclic l>Jcbeiieinanderstellung /vvcitcr Rcize 
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iiichf notwendigerweiac eine bedingte Reaktion hervorruft; 2) dass abcr 
(He Nebeneinanderstellung 2 weier Reize oft die Reaktion auf den einen 
derselben grundlich verandctt, 3) dass diesea neue Vcrhalten oft dassclbe 
Enderg€bnts hervorruft wie die Reaktion auf den urspriinglichcn Reiz und 
cndlich 4) dass auch wenn das Endcrgebnis dasselbe sein mag, daroiis 
nicht foigt, dass der benutzte ncnromuskulose Medianismiis dcrselbc isU 

Warner 



SOME NEW BASES FOR INTERPRETATION 
OF THE IQ* 

From the Idiua Child ff'elf/ife Reseatth Station, Stale Vnivenily of lonua, 
Iowa City, Iowa 


BI‘TH h. Wr^LLMAN 


Since Its establishment in 1917, the Iowa Child Welfare Research 
Station has been following the development of the same children over 
a number of years. One part of this program has been concerned 
with the measuicmcnt of intelligence by means of the Stanford and 
Kuhlniann revisions of the Binet scale. A /list report on school 
children was made in 1922 by Baldwin and Steelier (1) who gave 
results based on 485 mental ages for 143 children, 36 of whom had 
had five examinations A second leport was made by them (2, pp. 
53-62) in 1924 on Stanford-Bmets for 105 picschool children, 13 of 
wliom had had five examinations 

The data for this leport include approximately 3000 Binctn on 
children fiom 2 to 14 years of age, about 1350 being first tests and 
1650 being repeated tests, from two to seven tests per Uuld Some 
children have been followed ovci a period of nine years, The data 
of Baldwin and Steelier are included. 

The program lias been essentially to test twice a ycai at six-months’ 
intcivals all childien attending the pieschool laboiatmics If these 
children have continued m the Univcisity Elementaly and High 
Schools, they have been tested once each year. If they have cm oiled 
in the Iowa City public schools, they liavc been tested at irregular, 
longer intervals Children who weie entolled in the University 
Elementary School prior to the opening of the picscliool laboi atones 
in 1921 were tested yearly. Since then new entrants to the Elemen¬ 
tary School have been tested once only. Of our total repeated test 
group appioxiinatcly two-thirds started in the preschool gioups and 
one-third iii the Elementary School. 

The Stanfoid revision was used with all cluldicn fiom 4 to 14 
years of age, with most of the two-ycai gioup and with about half 

•Accepted for publication by Carl Murchison of the Editoiial Board and 
received in (he Edllonal Oflicc, December 4, 1931. 
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Mean IQ on Repeated Tests 


1st test - 

- , 2nd- 

3rd test — 
Number 

of 

Children 

4th- 

7th 

test 





Age (years) 

2 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

All 

1st test 

93 172 

150 

176 

180 

93 

72 

69 

77 

67 

71 

SO 

61 

1333 

2nd 3rd test 

112 

181 

162 

137 

107 

71 

53 

54 

60 

40 

30 

20 

1027 

-Itli 7th test 


39 

oa 

79 

35 

43 

52 

53 

42 

53 

46 

32 

574 


of the tlnce-year group, the Kuhlmnnn revision was used, An age 
group consists of children six months nldet find younger than the 
exact yeai which forms the mid poult, The highest age included iS 
14 years and 5 months 

The first figure shows the mean IQ*s by age on the fii^t test, on 
the second and third tests combined, and on the fourth, fifth, sixth, 
and seventh tests combined. The curve foi the fiist test shows a 
drop from the earlier to the Inter ages, the mean IQ at 5 years being 
116 5 ami at 14 3^cats, 93 8, a difference of 22 poults This cuive 
follows much the same trend us Fieeman's (3, pp, 190-191) smoothed 
curve based on the 905 cases used by Tciman in his standaidization 
of the test, altliough oui cuivc is at a higliei level Ouv curve is 
from 4 to 11 points .above the Fiecman-Teimari ciitve, except at 14 
years, where it is 3 points below. The curve for tlie second and tlie 
third tests combined follows the curve fot the first test but at a. still 
higher level The means for the fourth to seventh tests combined 
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Mean TQ on Repeated Tests tor Cihtdrfn CLAasiHEo into IQ Lpvfi^ on 
Firsi' 'Ffst 

Belovy- average (89 ontl bclo'vv) ► Very superior (120-139)-- 

Average (90-109) —-Genius (140 and above) -- 

Superior (110-119)--- AW - -- 

Number of Children 


Test 

1 

Z 

\ 

4 

5 

6 

7 

Below average 


41 

20 

il 

7 



Average 

2-16 

246 

U’i 

87 

57 

37 

il 

SuperuK- 

ISS 

IS5 

% 

?7 

47 

3Q 

U 

Very superior 

m 

148 

B$ 

61 

43 

25 

11 

Genius 

34 

34 

20 

16 

14 

6 


All 

647 

647 

39? 

259 

174 

105 

37 


(oTin moic neaily a stiaight line, b\it are above the previous tests. 
The mean IQ on the first test foi the entire group, 1333 children, 
was 110, for 1027 cases on the second and third tests the mean was 
119; and for 574 cases on the fourth to seventh tests, 124* 

The children were classified into IQ levels on tiic basis of tlicii 
first test, using the divisions and tcrniinology of Tcim.in, Thcic 
were 647 childien who had had two tests, 395 children who had liad 
three tests, 259 having four tests, 174 having five tests, 105 having 
SIX tests, and 37 having seven tests The whole group, shown by 
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the solid black line in the second figure^ made gams with each suc¬ 
ceeding test up to the fifth test, m spite of the fact that the children 
were growing older and a decrease should be expected if the drop 
m the curve on the first test shown in tlie previous graph is valid and 
representative The mean intervals between first and second tests 
was 12 months, between second and third tests 12 months, and be¬ 
tween succeeding tests 9 months, the mean inteival between the first 
and seventh tests was 5 yeais and 2 months. Theie were children 
with 9-years* interval between their first and fifth, sixth, or seventh 
tests, and others with intervals of years between theii first and 
second, third, or fouith tests The mean age at first test was 53 to 
63 months for the various groups No child who had seven tests was 
more than 9 years at the time of the first test, but the two test gioups 
included some 14-year-olds on the fiist test. 

The greatest gams weic made by the group starting below aveiagc 
(shown by the dotted line at the bottom of the second graph), who 
had gained 28 points by their fifth test and had passed into the su¬ 
perior classification The next greatest gain was by the average 
group, who had gamed 22 points from their first to seventh test and 
had passed mto veiy supenor territory The superior group gamed 
12 points up to their fifth test and then dropped on then seventh 
test to 3 points above then staiting-pomt The veiy superior group 
came out 5 points ahead of their star ting-point and the genius group 
ended just where they began. 

There were significant gains from first to second test, that is, the 
ratios of the differences in means to the standard deviations of the 
diffeiences were 3 0 or above for all classifications except the very 
superior and genius For the veiy siipeiioi gioup the latio is 2 4, 
^giving a probability of 99 2 chances out of 100 that there was a 
real gain greatci than zero from the first to second test. For the 
whole group there was a significant gain from second to thud tests 
and also fiom thud to fifth tests. 

The superior gioup stayed significantly highei than the aveiage 
group until the sixth test, where the latio diops to 9. The very 
superior group stayed significantly higher tlian the superior group 
up to the sixth test, wheie the ratio diops slightly, to 2 5 (but still 
with 99 4 chances in 100 that there was a true difference) The 
genius group was significantly above the veiy superioi gioup thiough- 
out Thus, though the children starting out in one level are likely 
to pass into higher classifications on Liter tests, tliose who started 
out at the highest levels remain highest 
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The third figure gives the limits ol one standard deviation above 
and belo-vv the mean for the diffeient classifications and also indicates 
the range of scores The standard deviations tend to increase with 
succeeding tests up to the fourth test. For the bclow-average and 
average gioups the lower limit of the standard deviation is lifted 
with succeeding tests. By the time the average gioup has had seven 
tests^ at least two-thirds of the group arc classified as superior and 
very superior. By the second test some of the original average group 
are breaking over into the genius group. Two children starting not 
more than 19 points apart have become by the fouith test 80 points 
apfirt. Of the group starting as geniuses two-diirds are within the 
limits of 130 and 153 on their second test, although one child has 
dropped to 113. 

If the drop in IQ on first test with age U due to faulty standardiza¬ 
tion of the test rather than to selection of cases, and children keep 
their same relative levels of ability, decreases in IQ on later tests 
rather tlian increases should be expected. In order to correct for the 



Below Aveiage Snpcrioi Very Genius 

average (90-109) (110-119) supciior (140 & above) 

(89 & below) (120-139) 

FIGURE 3 

SP. Limits ai^d Rauoe or IQ roR Ciiiiorpn Ci^AssniKO iNTf3 IQ Levpis on 

FiRsr Test 
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unequal mean IQ’s at the different ages, percentiles of IQ^s were 
computed on the fiist test for each age, and each IQ on a latei test 
was transmuted into its corresponding percentile as of fiist test for 
that age. If our children at the different ages repiesent similar 
samplings of the population, this method makes all tests and ages 
directly comparable. The curves shown in Figure 4 are quite slmi' 
lar to the IQ curves The wliole group has risen from the 48th per^ 
centile on the first test to the 82nd on the seventh test. The below- 
aveiagc group has changed from 5th to 56th percentile, the average 
group from 25th to 74th, the superior group from S4th to 76th, the 

•ercentile 



Percentile Values (a 3 or First Test) on Repeated Tests tor Children 
Classified into IQ Levels on First Test 

Below average (£9 and below) Very superior (120-1S9) -- — 

Average (90-109)--Genius [140 nnd above)- 

Superior (110-119)-All *- 





JOaRNAI. OF GBNBT^C PSVCIiOLOQY 


122 

Change in 10 points 



Total inter- 2 

/al 

No 45 12 10 


FIGURE 5 

10 and Preschooi AriiiNnANcu 

very superioi from 79tli to 92nd, and tlic genius gioup from 96tli to 
98tli, 

The next two figuics present some partial evidence as to what 
It IS that IS responsible for these gams As has been mentioned before, 
our picschool child ten icccive two tests a vear, one in the fall and 
one in the spring so long tis tlicy remain in the piescbool groups The 
bais on Fjguic S sIioav tlic gams in IQ points made from fall to spring 
and from spring to fall for the same children On the left arc shown 
the results for 45 cliildicn, two, three, and fom ycais of age on tlicir 
first test m the fall, given cithci the week bcfoie they entered the pre^ 
school laboratories oi within two months jifter ciitiancc, The mean 
interval between testing was 6 months, the langc being from thice to 
eight months, with 86% falling at between five and eight months 
These children attended pieschool gioups fiom fall to spiing, did not 
attend from spring to fall, hut did attend the following vcai «nnd were 
given tests in fall and spjing The spiiiig tests weie given mostly 
in April and May, although a few fell m March, This gioup of 45 
children gained 9.9 IQ points from the fiist fall to the fiist spring, 
less than a point fiom that spring to the next fall, and gained 5.0 
points from the second fall to the second spring. Their total gain 
over one and one-half years, shown by the stuped bar, was 15 6 points. 
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FIGURE 6 

IQ AND Preschool Attendance 


Tliey began with a mean IQ of 112 8 anti ended with a ineAii of 
128 4 

T]ie second g^ioup of bais shows the gains foi 12 of the 45 children 
who were also tested the following fall Tlicir second spiing to fall 
tests showed a loss of 2 2 points The thud gioup of bais shows the 
gams for 10 of these 12 childien who wcie tested also the thud 
spring Their scores show gams from each fall to spring and failure 
to gam from spiuig to fall 'i'hen total gain over two and one-half 
yeais was 18 6 IQ points 

Six explanations foi tlicse diffeiences itt gams may be advanced 
(1) That the differences aie tiue seasonal diffcicnccs This theory 
presumes a closci lelationship between bodily condition and mental 
functioning than has hitheito been uncovered Furthcimoie, it docs 
not explain how the aggiegate gams came about (2) That the 
differences in gains are moie apparent than real However, the ratios 
of the differences to the standard deviations of the differences indicate 
that tlicie IS piactical ccitainty of a real difference between tho means 
on the fiist fall and fiist spimg for the 45 children^ and between the 
means on the fiist and last tests for all thice groups (3) That 
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Btnet t€sts of preschool children are unreliable, and that these differ¬ 
ences can be accounted for on tins basis The correlations of IQ’s 
between fall and spring tests for the 45 children aie .84zb 03 and 
85±.03, while between spring anti fall the coirelation is .73d:.04. 
(4) That the bpnng IQ’s arc inflated because of indirect coaching 
effects of experiences through which the children pass while in the 
preschool laboratoiies, which aic lacking when the childicn are at 
home. (5) That the later IQ’s aie mflatcd due to practice effects 
from the taking of the tests. The fall to spring gams represent 
changes from first to second tests, third to fourth> and fifth to sixth, 
while the spring to fall tests represent second to third and fourth to 
fifth Possibly, a spurt due to piactice is followed by a plateau, 
which happens to come between spring and fall. (6) Tliat these 
gains are associated dneedy with picsehool attendance or non-attend¬ 
ance. 

In the next figure are compared the changes from fall to spring 
and spring to fall when the numbci of tests is kept constant. The 
children in the spring to fall gioiip here may or may not have at¬ 
tended a preschool group foi the six-weeks summci session The fall 
to spring group has gained even between their fifth and sixth tests, 
while the spring to fall gioups have failed to gam except for 25 
points from their fiist to second test. If these gams had been due 
stiictly to practice effects from the mcic taking of the tests, they 
should have been equal for the fall to spring and spring to fall groups 
between any given test**. Tiie two bars at the extreme right icprcscnt 
changes over six-months* periods incspcctivc of how many previous 
tests had been taken. There is a gain of 7,8 points from fall to 
spiing for 310 eases and a loss of .9 of a point fiom spring to fall for 
193 cases. 

The explanation that seems best to fit the facts is that prescliool 
attendance, at least in the laboratories of the Iowa Child Welfare 
Research Station, causes a rise in IQ, the lise being cumulative from 
year to year, and sustained throughout the school ycais when the 
children are in the environment provided by our University Ele¬ 
mentary ScIiooL. When the same children arc home over comparable 
intervals they fail to gam, although maintaining then higher level. 

The <|uestion stilbicmams whether these increased IQ’s arc real 
or Inflated Can these children accomplish or pci form otlici mental 
tasks in accordance with what would ordinalily be expected from 
children of their IQ levels? Do our childicn who were in the 
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beginning Jive rage group five years later act mentally as children do 
who are very superior^ Or is the increase in IQ only, and not in 
intellectual ability? If the IQ is unduly inflated, corrections should 
be made for later tests whcnevci they are used Oui data furnish 
a basis by which such a correction may be made foi oui group of 
children. 
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QUELQUES BASES NOUVELLES POUR L’lNl'ERPRETATION DU Q1 

(K6sum6) 

Un grand groiipc d’enfanta testes tr^s aouvent de nouveau pendant une 
pdriode d'anndes a monti^ dea accroissementa marques dea Q1 On a em¬ 
ploy^ In i^viaion Stanford dii test Binet, supplementee de la revision 
Kuhlmaiin aux ages moms nvanc^s, 

Le QI moyen du premier test pour 1333 enfants ages dc deux A quatorze 
ans a ^te de 110, celui du deuxieme test et du troiaieme pom 1027 enfants 
n de 119, ct celm dcs tests quatie A sept a de 124 Quand on a 
gioup6 les enfants gclon le piemier test, on a trouv6 que dans une periodc 
de cinq ana le plus giand accioissement, 28 points du QI, a ete fait pai le 
gioupe au-dcssous le groupc moyen, et !e deiixieme plus grand accroiase- 
ment, 22 points, a ete fait par le gioupe moyen Le groupe siip6rieiu a 
gagtic 12 points ct piiia est tombe A 3 points, le gioupe tres siiperieiii a 
gagne 5 points et le gioupe dea “gdnica’* cat icate conatant 

L’assistance des enfants dMge piescolaiie aux laboiatories de la Iowa 
Child WclftTie Reseaich Station semble causer un accroisaement du QI, 
Faccrolssement 4tant cumiilatif d’annee en annec et soutenii pendant les 
anuses scolaires quand les enfants asshtent A I’Ecolc eUmentanc de T Uni¬ 
versity d’lowa^ Piusque les enfants qiii avaient subi le meme nornbre de 
tests one gagne pendant les peiiodes d’aasistance pryscolaiie et n'ont pas 
gagniS chez eux, les accroisscments ne peuvent pas ^tre attnbucs aux effets 
dc I'exercice 


Wlil IMrtN 
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NEUE GRUNDLAGEN ZUR DEUTUNG DES INTELLIGENT. 

QUOTIENTS (IQ) 

(Rcfernt) 

Bei eincr groascn Gtuppc von Kmdcvn, dtc jm Lai\fc mcUtcrer Jahrc 
mehrere Male wiedcrgcpruft (rctcstcti) Worden waren, 7cigten aich aus- 
geprngte ErlioKtcungen dcr IniclUgcnzciLioticnten* Ha wuede die Suu- 
ford^sclie Revision der Binct Tests, iiiUcr Ilinziifugnng dcr Kuhlmann^achcn 
Revision in den Jungeren Altcrsgruppenj vcrwendcL 

Der durchadinittlichc Inlelligcn/qiiotient >vai, fOr die eiste Prufiing, an 
1333 iCiiulem zwci bis vicrzclm Jalire nit, n0» nii 1027 Kindcrn fur die 
zweitc und dntte Priifiing 119, iind nn 574 Kindcrn fur die viertc bis 
siebentc Prufung 124 Wurden die Kinder dem cisicn Verauch entspre- 
chend klaasifizien so zeigte es sich, dass im Vcrlniif eincs funf-Jahr-)angen 
Zcitrauins dcr grosste Gewinn (ga*n)—-28 Pointc—von dcr unter-durch- 
ficUnittlichen (below-average) Givippc crzielt w\udc, Lel7tercr folgtc die 
mittelmassigc (average) Gruppe, die 22 Pointe gewnnn Die ubcrlcgenc 
(sLiperioi) Gruppe verbesscrtc sich mit 12 Pointc^ worauf die Verbesserung 
bis auf 3 fiel Die hoch ubcrlegcnfi (very auperior) Gruppe verbesserte 
sujh mit 5 Pointe, und die Dtirchsclmittsresultate dei Giuppc der Genies 
bliebcn unvciandcrt 

Der Schulbcsuch in dcr Pflegcschulc und im Kindergarten (preschool 
attendance) dcr Laboratorien dcs Iowa Child Welfaic Research Station 
verursacht nugenschcinlicli cine Eiliohcrung dcs Intenigcnzqiiotionts. Dicse 
Erhohcning hauft sicb von Jabr zu Jnhr an, nnd erh.ilt sicb durch die 
jahre hindnreh in denen die Kinder in dcr iintcr Lcitiing der Staatsunl- 
versitAt Iowa stehenden Element a rscludc cingcscUricbcn simU Da Kinder, 
die cine glcichc Zahl von Prufungen durchgemachi linltcn, mncihalb der 
Zeitraume wahrend dcr sie die Vorschulc besuduen, Bcsscruiigcn cr7icltcn, 
und zii Hause keme erzieltcn, kann man die Bessorungen den Einwirkiingen 
der Obung nicht 2iischrcibcn» 


Well MAN 



ISOLATED ACTION OF COMPOUND STIMULI IN A 
LOCOMOTOR HABIT OF RATS'*" 

From the Psye/tolo^tcal Laboratories of the University of Virginia 


Wayne Dennis and J* M, Porter, Jr 


Introduction 

We ate interested m a locomotor habit with compound stimuli 
because of its bcaiing on the sensory contiol of the maze habit After 
being tiaincd under noimal conditions, rats have successfully run the 
maze when blind^ when anosmic, and when deaf (5^ 7) Only sel¬ 
dom have all of these depiivations occurred in the same animal, but 
the success of the animals under these exteioceptive disabilities has led 
m some cases to the conclusion that the maze habit is noimally con- 
tioiled by touch and the propiioceptive impulses (5, 7). The suc¬ 
cess of tlie rat aftei section of some of the afferent kinaesthetic tracts 
has led in another case to the conclusion that maze behavior is con¬ 
trolled by a non-sensoiy mtianeural mechanism (3), This theory 
cannot be directly tested because with all receptors rendered inopera¬ 
tive the animal cannot loconiote But in opposition to each of the 
theories mentioned above we urge the possibility that maze behavior 
may noimally be controlled by seveial receptors, any one of which 
may be effective in the absence of the others The expeiimenters who 
have used the method of deprivation have shown that certain stimuli 
are not essential, but they have not shown that they are ineffective 
when the animal is deprived of all other directive stimuli, 

As long ago as 1903 Pavlov showed that either the sight or the 
smell or the sound of food alone excites a conditioned salivation in 
dogs when these have been present as compound stimuli tliioughout 
the training pciiod (4, pp. 47-60) We should also mention the study 
of Bowditcli and Southaid (I) upon vaiious sensory controls of hu¬ 
man manual aiming, and the work upon sight and smell in the find¬ 
ing of floweis by bees (reviewed by Washburn, 6) Wylies study 
(8) has some similarities to these These studies demonstrate that 
normal compound opeiation of the senses, or portions of the enviion- 

* Accepted for publication by Carl Murchison of the Editorial Board nnd 
received in the Editonal Office, November 2, 1931. 
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merit, and fairly accuiate isolated opciation aie not incompatible 
It seems worthwhile to deteiminc wliethci the same situation exisb 
m lats III a learned Locomotor icspon&c similar to the ma'ze habit 
The senior authoi lias icpoitcci biicflv an experiment of this nature 
(2); the picsent article is a more detailed account of a repetition of 
this preliminniy expeiimciit whicli confiims the carlici results We 
sliall attempt to show that stimulus objects ^vhicll liavc been com^ 
pounded during training aic effective in isolation, and we shall pre¬ 
sent some evidence to show that compounded icccptois aie effective 
when activated singly. 

Apparatus 

The maze habit itself cannot be used to demonstrate the isolated 
opei alien of compound stimuli because in the maze the possiluhty 
that touch and propuoception aie the coniiolling impulses cannot be 
removed. We must tliercfoie use a response which we know to be 
contiolleJ in its ducctional aspects by the extcioceptois This re¬ 
quires a disciimination apparatus. 

We desired a discnmiuation appaiatus which would picsent a laige 
negative aiea instead of the single negative compartment of the 
Yerkes-Watson box. This negative area was needed because we 
planned to present m contradictoiy Jiicctions two stimuli which had 
previously led in the same diicclion in order to test their comparative 
strength, If this were done in a box winch picscnlcd only two 
alternatives, equal choice of the two alternatives would not reveal 
whether the effectiveness of the stimuli \va^ real but equal or whcthei 
the stimuli wcic completely ineffective. By offciing moic opportuni¬ 
ties of choice, this dilemma was avoided 

The apparatus devised to meet these icquiiemcntb consisted of a 
circular linolcum-cnvercd plane, 0 feet in diameter, mounted on sup¬ 
ports which raised it about 30 inches above the flooi The lat Was 
placed m the centci of this circle and the food at some point on the 
edge of the cuclc. An iron strip, 1^2 inches wide and slightly ovci 
3 feet long, was fastened to the centci of the suifacc by a scicw whicli 
permitted the strip to lOtatc over the entire suifacc of the appaiatus 
This stilp furnished one of the stimulus objects dining tlic experi¬ 
ment. On a stool, about 3^ inches less in height than the ciiciiUr 
surface, wfts phxced the food box Fastened to this stool and piojcct- 
ing above the ciiLuhii suifacc was a square of taidhoaul, 10 inches 
to aside, and painted white, T\u^ scivcd as a second stimulus object. 
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The third stimulus consisted m an electric buzzer placed undci the 
seat of the stool 

It will be seen that when the rat was placed m the center of the 
cncle the expeiimenter was able to present the non strip, the buzzer 
and the white square singly oi in combination as directive cues to 
the food box Rotation of the food box about the circle prevented all 
fixed objects fiom serving as cues, and contiol tests showed that the 
stool Itself gave no cues to its position 

The apparatus was set up in a room appioximately 15 feet by 25 
by 15, which had no windows and which was painted a dull black 
All Illumination came from an indirect lighting fixture placed above 
the center of the circle A builap screen scpaiateci the expeiimenter 
and tlie rats* transportation cages horn tlie apparatus 

Animals 

The expeiiment was begun with 27 untrained white rats of Wistai 
stock, appioximately 90 days old After six days, 2 pregnant females 
and 6 lats which were veiy slow learners were discaided. The re¬ 
maining 19 were used throughout the experiment unless otherwise 
stated, 

Procedure 

The experimental periods weie 12 hours apart, uaining beginning 
at about 8 am and 8 pm The first 12 of these experimental peiiods 
were simply periods of exploiation During these each rat was 
placed on the apparatus individually and allowed to remain for 5 
minutes Food was present m the food box, the directive stimuli 
weie m place, and were rotated before each morning and evening 
period of exploration Since at the end of these 12 sessions the lats 
weie going to the food box fairly quickly, anothei piocedure was 
begun This consisted m giving each rat 5 tiials duiing each period 
of experimentation Five positions 72 degiees apart were marked 
on the cucumference of the linoleum circle and the food box and the 
directive stimuli wcie lotatcd from position to position counterclock¬ 
wise 

All the rats were run with the food box m one position, the food 
box and stimuli were lotated, and anothci lun was given, etc In 
Older to prevent the rats fioiri always beginning their runs with the 
food box in the same position, no change was made between the last 
run of one experimental period and the first run of the next period 
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Guidance of the rats by the experimen tci was avoulcti by carefully 
placing all rats m the center of the ciiclc facing ti fixed direction 
regaldlcss of the po'^ition of the food box This direction lay mid¬ 
way between two of llic food positions and diicctly away fiom the 
expeiiincnter. As &oon as each lat was placed, the cxpeiimentei 
stepped behind the scicen .ind obscived tliiougli a peephole. 

A collect lun was defined as one which did not deviate appiccn 
ably from the tuie pathway (not more than 2**), Tlieie was very 
little difficulty in applying this critciion. 

If a rat ran coricctly, it was pcimittcd a bite oi two of food before 
being returned to the cage; if it ran iiicoiicctly, it was picked up soon 
after it reached the edge of the circle. 

When 5 trials pci cxpeiimcntal pci rod Weie fiist given, 41% of 
the runs were correct. On the I8th and 19tli experimental periods 
thercaftei, 98% of the urns weic coiicct At this time the tests in 
which we are inteicstcd weic begun 'Fhe special pioccduvc in these 
tests Can best be presented in connection with then results, The 
tests were given in the evening only and noimal conditions were main¬ 
tained in the morning periods in oider to obtain a comparison iccoid 

RI'SULTS 

Effectiveness of Stunuli In Isolation, Each stimulus was presented 
singly during one expeiiracntal peiiad. Since thcic wcie thiee stimuli, 
the tests occupied as many evenings In oulei to equalize as far as 
possible the practice effects of the tests, one-thud of the rats weic 
tested in the ordei of squaie, trail, buzzer; onc-tliiul in the order 
of trail, buzzer, and square; and onc-thiid in the order of buzzer, 
square, and trail. 

We shall present evidence latei to show that the buzzei was ui' 
capable of directing the rats within the limits of the piescnt experi¬ 
ment. Consequently, we shall concern ouiselves here with the results 
of two stimuli only. 

When the square alone was presented, 89% of the runs were 
correct. With the trail alone, 52% were coiiect In the moining 
runs of these days, 99% of the runs wcie conect Tiie two separate 
stimuli were each effective when presented singly, tlic square was 
more effective than the iron strip, and iicithei w»is as effective as the 
two combined. 

Opposition of the Bthnuli, Following the test just described, the 
three possible pairs of stimulus objects were picscntcd in opposition; 
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that is, the two stimuli led to different food boxes The two food 
positions farthest removed fiom the expciimenter weic used and the 
rat faced midway between them as usual. The liglit-left relation of 
tlie stimuli was reveised after each run. Piactice effects were equal¬ 
ized as in the pieceding test. 

When the trail and square were opposed, the rats went to the 
squaie m 96% of the tiials, followed the tiail in 4%, and made no 
eirois. Duiing the morning compaiison luns, eirois constituted 4% 
of the runs 

Control Test fo? Gunlance f7 0 ?n Handling Although precau¬ 
tions wcic taken to guaid against unintentional manual guidance of 
the rats, it seemed advisable to test foi the presence of such contioL 
Just aftei the lats had chosen the square 96% of the time in those 
runs in which the squaie and the non stiip wcie opposed, this test was 
icpeated with each lat placed facing in the direction of the stiip In 
spite of this the rats went to the squaie in 97% of then runs. This 
test, togcthei with the inability of the lats to run coricctly to the 
buzzer or in the total absence of stimuli as shown m latei tests, shows 
conclusively that die rats wcie not guided by the expeiimentei. 

Effect of Additional Training with Tiatl Alotie, In order to de¬ 
termine whether the trail alone was capable of commanding as high 
a degiec of accuracy as the square alone, training towaid following 
the trail was given both morning and evening for five days Upon the 
last day of this special tiaining, the rats made 93% correct luns upon 
the trail alone, a lecord which compares very favorably with the 
earlier 96% upon the square alone. 

After some intervening tiaming upon the buzzei taken singly (to 
be leported later in this paper), the trail and the square were again 
tested singly and were found to elicit 86% and 88% pci feet runs 
respectively, half the rats being tested first with the trail and second 
with the square and half in the leveise older These lower pei- 
centages were no doubt due to the absence of these stimuli during 
training upon the buzzer 

We wished next to determine whether this equality as single stimuli 
meant equality as opposed stimuli The answer was found in the 
negative, for, m the opposition test, 81% of the rats chose the square, 
19% the trail; theie weie no eiiors. Although the stimulus values 
proved to be unequal in this test, it should be noticed that the in¬ 
equality was not as gicat as in the earlier test. 

Isolation of Receptors Thus far we have separated only the stimu- 
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lub objects We wished fiiuHv to cxpniment with the receptors 
which were stimulatccl by these objects It will be icmembcred that 
tlie rats had found the squaic ivlicn it p/csented m isoJation in 
969 b ol the trials, Six of the rats, chosen at random, were deprived 
of vision by enucleation of the eyeballs and given 10 tiials with only 
the square picscnt. Onlv 9% of these uins were coirect. A higher 
percentage than this slioiild have icsultcd if tlic lats could have dis^ 
tmguishcd only the five food pO'.itions, witliout being able to dis¬ 
tinguish the collect one Hence we must conchide that the square 
stimuliUed only the visual leccptors On the otlici linnd, m 10 fur¬ 
ther runs With the trail present in isolation these blind rats were 89% 
acciiiate. This sJrows that the tiail h.id a laige, although not neces¬ 
sarily an exclusive, non-visual effectiveness While it is tiuc that for 
other purposes the rats had been given tiaining upon the ti,ail taken 
singly, during this trauring non-visual fcatuics of the iron strip were 
not altered m any wav. We have cvciy reason to believe that tlie trail 
would have been effective in some degicc, thougli not as strongly, 
had the rats been blinded immediately aftei the oiiginal training 
period In summary, the visuiil and non-visual components of the 
compound stimuli were each effective when presented singly. Either 
kind of receptor could control the response wiicn operative in iso- 
lafioa, 

Tlie Ineffeciiveness of the Bu^zf} Dining the tests m which the 
stimuli wcic presented singly and in opposition, the bu^zci attracted 
no larger percentages of responses than the erroneous positions about 
the circle After special training upon the tiail alone, special train¬ 
ing upon the buzzer alone was given for 3 experimental penods, or 
15 runs. The average correctness wrthin this time \vas 21%, not 
reliably different from the 20% one would expect by chance rf the 
rats could select the five ^Txed” points. The five lats with the best 
records weie given 35 fuithcr trials, the icmaiiimg ints were nieicly 
fed on the food stool With all stlmuU m place Of these 35 trials, 
18% were correct 

After all expen'ments which have been dcsciibcd heretofore, two 
of the blinded rats were given 700 tiials with the buzzer alone From 
10 to 50 runs were given in a single daily e\pc 11 mental pciiod, and 
the training covered 35 days. The pathway was rotated as usual 

The blinded tats lost even the ability of making 20% accuracy, 
which shows that the iccogmtion of the food box positioiib had been 
visual, The number of coricct runs, and the niinibci of runs in 
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which tlie rats reached the edge at a point within the correct half of 
the Clide were recorded Within the last 80 of the 700 trials one 
rat was making no better than chance accuracy (41 inns in 80 'within 
the collect half of the ciicle, 9 of these coirect). The other rat, 
however, was appaiently guided to some extent by the buzzer, for 
59 of the 80 runs were within the proper semicircle, and 24 of these 
were correct. Aftei trial 700, 80 control luns weie given in which 
the usual procedure was followed except that the buzzer was tuined 
off. In these lutis, tins rat ran 63 times in the coirect half and 22 
of these wcie correct It is not neccssaiy to assume, therefoie, that 
the buzzei had been contioiling this rat The behavior of the first 
rat was likewise unaffected duiing these contiol tests Apparently 
the rats weie not deaf to the buzzer for they became active in then 
cages when it was tmned on, but it seems certain that the buzzer had 
acquired no power of controlling directional behavior. This may 
have been because the circular plane lay between the animal and 
the buzzei When this plane was removed and a human subject 
(blindfolded) placed his head in the foimer position of the rats, he 
had no difficulty m naming the position occupied by the buzzer. In 
this test each experimenter gave the other 20 trials and the blind¬ 
folded subject was led from the room while the position of the buzzer 
was irregularly changed, The subject was peimitted to turn his 
head m order to locate the sound but not to incline his body 

Wc did not attempt to deteimme the stimuli which were con¬ 
trolling the partially successful behavioi of the blind lat mentioned 
above, for his success developed only during the special training and 
hence did not affect the earlier results. 

We conclude that the buzzer acquired no isolated effectiveness 
during the original tiainmg not because other stimuli were present, 
because with the amount of tiaining there given, the buzzer was 
incapable of acquiiing ducctional effectiveness. 

Summary 

Nineteen rats were tiained in a disciimination apparatus with tlirce 
stimuli present. One of these, however, excited no control over the 
behavior here studied Wlien each of the two effective stimuli weie 
presented singly, each was found to be effective, although neithei was 
as effective as the two combined. The effects of the two were un¬ 
equal. This inequality was even moie apparent when the stimuli 
were placed m opposition Ily further experiments it was found that 
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the response could be elicited botli visually and noii-visually, showing 
isolated effectiveness of receptors as well as of stimulus objects when 
compound rcceptois aiid stimuli were present duiiiiK tniining 

Intbrpretation 

This expel iment coiroboratcs in tlic field of Icamed locomotor 
responses of rats the isolated action of compound stuiuili and icceptors 
which aheady lias been dcmonstiatcd in otbci fields and with other 
subjects. Tins finding means that the continuance of a response after 
the deprivation of a stimulus or a reccptoi docs not prove that the 
deprived stimulus oi icccptoi has been ineffective. As a coioUary 
to this, Watson’s proof of the kinacstlictic tlicoiy and Lashley’s pioof 
of the neural-racclianism thcoiy of the m.iAC habit arc seen to be 
inadequate. * 
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L’ACTION ISOLfiE DBS STIMULI COMPOSES DANS UNE HABI¬ 
TUDE LOCOMOTRICE DES RATS 
(RDsuine) 

On a entrainc dix-neuf rata dana un appaieil dc disciimination nvec 
trois stimuli presents L’lin dc ceux-ci, ccpeiid,int, n’a pas etc capable dc 
controlci le compoitcmcnt de direction ici etudie Quand chacun dea deux 
stimuli cliicaces a ^t6 piesent6 seiil, chacun a'cst montie efficace, qiioique ni 
Pun ni Pautie n’ont 6t6 si efficaces que lea deux combines Lea effets des 
deux ont ^te in^gaux. Cette indgalite a ^te meme phis prononc^e qiiand 
on a oppose lea atimvih Pun a Pautic Au moycn d‘autres expeiiences on 
a constatd qiPon a pu fane venir la icponsc visuellemcnt et non visuelle- 
ment| cc qui montre l‘efficacit^ isol6e des recepteurs nussi bien que ccile 
des objeta de stimiilua quand des recepteurs composes et des atimuli com¬ 
poses ont 6te presents pendant P entrain erne nt 
Cette expciiencc corroboie dana le domaine des reponses locomotnces 
apprises chez les lats Paction isol^e dca stimuli et dea fdeepteurs composes 
laqiicllc .1 6t^ d6ja montice dans d’aiitiea domainea et avec d’autres siijeta 
Cette constntation aignifie que la continuation d’une icponse apres la perte 
d’un stimulus on d’lin recepteiii ne piouve pas que le stimulus ou lecepteur 
perdu n’P pas etc efficace Comme corollaiie de ccci, la pieuve de la 
theone kincsth6siqne par Watson et celle de la th6one du mecnnisme 
nciycux dc Plinbitudc du Inbyiinthc par Lashlcy se montrent inadcquatcs 

Dennis et Portlr 


DIE ISOLIERTE EINWIRKUNG ZUSAMMENGESETZTFR REIZE 
BEI EINER BEWEGUNGSGEWOHNItEIT DER RATTE 
fRcferat) 

Es warden 19 Ratten eingeubt in eincm Unterscheidimgaappai at (dis¬ 
crimination appaiatus) in der Gegenvvart von dici Rcizcn Einei dieser 
Rcizc war abci zur Behetrschung der hici iintersuchten Richtungstatigkeit 
(directional behavior) unlahig Wenn jedci der zwei wirksamcn Rcizc 
cinzeln dargeboten wiirde, ziegtc slch jeder a Is wirksam^ obwohl wedcr 
dei eine noch der aiidere ao wirksam war, wie die z\vei in Vcibmdung 
Die Einwirkungcn dci zwei waren iingleich Dieae Ungleichheit war 
noch starker aiisgepragt, wenn die Rcize cinander entgegengesetzt wurden 
Weitere Versiiche crwiesen, dass die Reaktion sowohi visuel wie nicht- 
visuel hcrvQigerufen werden konnte Hierdurch wiiide die isolieitc Wirfc- 
snmkeit der Rezeptoren vyie auch der Reizgegenstande, wean zusain- 
mengesetzte Rezeptoren (compound receptors) wahrend der Einubung 
gegcnwartig waren, ervviesen 

Dieaer Veisuch bestatigt im Bereichc der erlernteii Bewcgimgsreaktioncn, 
bei Ratten, die isoUerte Einwirkung zusaramengeaetztev Rcize vmd Rezep¬ 
toren, die schon m anderen Beieichen iind an andeiem Veisiichsmateiial 
erwicscn worden war, Diescr Befund weist darnuf hin, dass die Fort- 
setzung einer Reaktion nach Entziehung eines Rcizes oder einea Rezeptors 
mcht beweist, dass der entzogene Rciz oder Rtzeptor wirkiingslos gewesen 
aei Ea folgt hierauf aJs Korrelat, dass Watson’s Bewcis dei kinesthetiachen 
Theorie und Lashley’s Beweia der Theone eines neurologiachen Getnebca 
(neural mechanism theory) zur Erklarung der Labyrinthgewohnheit (maze 
habit) iingennEend sind Dennis und Porter 



THE EFFECT OF MOTIVATION UPON 
INTELLIGENCE TEST SCORES^ 

Ffom Teachers CaUecfC, Columbia Uiii^crsUx 
Julius B Mallfr and Joseph Zuhin 


In compaiing the intelligence test scoics of different individuals, 
or of the same individual on diffcicnt tests, the dcgiec of motivation 
iindci which an individual woikcd duiing each testing period is sel¬ 
dom considered Thoindike has pointed oMt, among other limitations 
of present-day intelligence Lc<>ts, I hat “ all oui measurements 

assume that the individual m question tiics as haul as he can to make 
as lugh a score as possible . In gencial practice, howcvei, we 
larcly know the relation of any pci son’s cfloit to liis possible maxh 
mum effoit** (4, p 228) Docs the dcgicc of motivation that obtains 
Juiing the testing pioccss affect the iexults? Would the scoic on an 
intelligence test obtained nndei noimal test conditions increase if the 
degree of motivation wcic iricieascd? 

Hurlock (1) has presented data showing that motivation will af- 
feet the score appreciably Thiee gvoups wcic equated foi IQ on 
Scale B, Form 1, of the National Intelligence Test They were 
then 1 C tested with Fonn 2 of the same test under the following con¬ 
ditions of motivation* One group was rcpiovcd for pooi peifoim.mce, 
the second wiis praised for good perfoimance, wliilc the thud was 
retested without any additional motivation. She found that praise 
and reproof were each more effective in laising the score tlian mere 
repetition of the test 

This present study conceins itself similaiJy with the effect of addi¬ 
tional motivation upon intelligence test scoie^ It differs, however, 
in two respects First, it made use of a different, and probably 
stronger, incentive—rivahy. Secondly, it utilized the same foiin of 
the test for the imtiAl and final testing. 

The incentive of rivalry was chosen because it is piescnt to some 
extent in the usual testing situation The livaliy intiodiiced m the 

*Acc€ptcd foi publication by Call Murclusoii of the Kditoiial Board and 
received m the Editorial Office, February 8, 1932 

^The awtUors wish to express tbcit indebtedness to Professor C Spearmsh 
and to professor Rudolf Pintner foi many valuable suggestions. 
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retest was to motivate eveiy pupil to attempt to excel the scoie of 
the cliild who had been his immediate superior in the initial test This 
piovided an opportunity for the motivation of each pupil, regardless 
of his ability. 

The use of the same foim of the test in both initial and final test¬ 
ing periods peimits more accui«ite comparison of the gams than the 
utilization of different foims It was felt that the difference in diffi¬ 
culty between the two tests foi the groups undei compauson intro¬ 
duces unnecessary complications into tlie analysis of the gams in the 
final testing Although this diffeicnce in difficulty would probably 
be negligible m laige groups similar to those on which the two foims 
were standardized, it might nevertheless prove to be consideiable in 
groups that differ fiom the stand aid populations 

Procedure 

The NIT, Scale B, Form 1 was administered to 42 children Two 
equivalent groups were formed, equated for mean and sigma in 
chronological age and test scoic The same form of the NIT was 
adminjsteied again to both groups aftei an interval of 13 days; in 
one of the groups, howevei, the following diiections weic added: 

^'Today you wiH be given the same test that you had last 
time in order to Jet yon impiove your score Your standing on 
the last test was as follows. 

(Names were read m rank order) 

. iltat 

second, etc 

“A prize will be awaided to each person who gets ahead 
of the one next above hun For instance Dons B is jiist below 
Hariy C If Dons beats Harry in this test, that is, if she gets 
a higher score than Hariy, she will get a piizc, and so will 
cveiyoiie else who beats the one next above him The pupil 
who IS first now will get a piizc if he remains fiist on this test 
Everybody has a chance lo win a prize ” 

Results 

Theie wns a reliable gain in scoic m both the contiol and experi¬ 
mental groups The gain in the expeiimentat gioup (24 childicn) 
was slightly gicater than the gain in the contiol group (18 childleii), 
but the difference in the gains was only 0 4 tunes its standaid eiioi 
The strong incentive of iivalry did not pioduce a grcatei gam ilian 
the mere repetition of the test under the control condition 
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The increase in score is, however, only one of the ways in which 
the incentive may express itself. The number of items attempted 
Rnd the number of errors may also be affected Although there was 
no difference between the two gioups in gain in score, it is possible 
that differences In gain in the other two measures might have oc¬ 
curred For this reason the results were analyzed for all three meas¬ 
ures—score, number of attempts, and enors^ 

Both groups tried moie items on the letcst. The gain in the con¬ 
trol group was, however, only two times its sigma, wliile the gain in 
the expelimcntal was 7 2 tunes its sigma It is appaient that rivalry 
induced the pupils to exeit much more effovt than the control motive, 

Initially, the control group was somewliat superior to the experi¬ 
mental m the number of items attempted. Xlie diffcience between 
the two groups was 4 2 points, which was. I 2 tunes its sigma On 
the retest, however, the cxpeiimcntal gioup excelled tlie contiol by 
0 4 points. The net gam was thus in favor of the experimental group, 
and was equal to 1.8 times its sigma 

Thus, although the experimental group was highly motivated and 
tried more additional items than the contiol gioup on the letest, it 
failed to excel the control in gain in score. Considciing the proporr 
tion of correct items to the total number of items attempted, the con¬ 
trol group was more accurate than the motivated cxpeiimcntal group. 

In the number of errors made, the control and expciimental gioups 
show the most marked divergence. The control group decicased its 
errors on the retest by 2 7 points, equal to two times its sigma, while 
the experimental group increased its criors by 1,9 points, equal to 1.6 
times Its sigma 

The control group made a greater number of errois than the ex¬ 
perimental in the initial test. The diffcience was 4.1 points, equal to 
1.1 times its sigma. On the retest, however, the experimental group 
exceeded the number of errors in the control by 0.4 points. The net 
gain in errors for the experimental gioup was 4 6 points, which was 
2 3 times its sigma. 

Gotnp(iriSQ7i of 0(^171$ in the Fwe Suhtests The data for each sub¬ 
test were analyzed by score, number of attempts, and cirois The 
results are presented in Tables 1-3 The subtests of the National 

^Ordinarily the difference between the number of items attempted aod 
the 8core should yield a measure of the number of enors mndc Since the 
vaiious auhtesta are weighted differently in obtaining the total score, it was 
considered odvisable to compute the number of enors diiectly, instend of 
deriving them irom the diffcience between the number of items attempted 
and the score 
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Intelligence Test, Scale 13, arc as follows 1 Computation Test, 2 
Information Test, 3. Vocabulary Test, 4. Analogies Test, 5 Com¬ 
parison Test 

Nmnbei of Iteins Attempted There was a gain in four of the 
subtests m both the expeiimental and the control groups. In the re¬ 
maining subtest, the Arithmetic Test, tlieic was a gam in the ex¬ 
perimental group, but a loss in the control gioup The gam in the 
experimental gioup exceeded the gain in the contiol in each subtest 
It appeals that the incentive caused a gain in the number of items 
tried on each part of the test. 

Nuvibei of Enors The diftciencc between the control and ex- 
peiimental group in number of eirois was not consistent in the vaii- 
ous subtests In the control group there was a deciease of enors in 
three of the tests, and an inciease in the icmaining two, while m the 
expen'mental group there was an increase of enors in tliice of the 
subtests and only a slight dccicasc in the remaining two, as shown in 
Table 2, 

Scoie The diffeience between the contiol and expeiimcntal gioups 
in the gain m scoie m the various subtests was not as maiked as the 
difference in gain in the numbet of items attempted. Indeed, the ex- 
pcriniental gioup showed smaller gain than the control in three of 
the tests This was paiticularly maiked in the Analogies Test The 
only test in which the gain in the expeiimental was markedly gieatei 
than the gain in the control was the Number Comparison Test, which 
IS definitely a *^speed*^ lather than a '^powci” test 

Effect of Motivation upon V at lability, A striking difleieiicc was 
found between the contiol and experimental gioups with icgaid 
to vm lability The stand aid deviation of the total scoics in the con- 
tiol gioup lemained vutually unchanged in the letest, while in the 
expei(mental group the standaid deviation mcieased maikedly, the 
gam being equal to 2.7^ times its standard eiror The net gam in 
favoi of tlic experimental group was 1 8 times its sigma With re¬ 
spect to tlie vai lability in number of items attempted a similar differ¬ 
ence between the experimental and contiol gioups was obseived The 
standard deviation of the number of attempts m the control gioup 
decreased in the letcst, while the standaid deviation of the expcii- 

^The standard erroi of the difference between the two standard deviations 
vv^ns obtained as fulluwH 

— ja-t^ g-i (Tj 

[tfi — <72] \ 2A^ 

[Sec Kelley (2, p 178) Formula 1211 
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mental group remained practically unchanged. The net gain m 
favor of the expeiimental group was 2.2 times its sigma The com' 
panson of coefficients of variation of the scores, also yielded similar 
icsults In the control group there was practically no change from 
the initial to the final test m the coefficient of variation of the scores 
In the cxpeiimental there was an increase in vaiiation. Apparently, 
the incentive caused an increase m vailability in score and prevented 
a decrease in the vaiiabihty of the number of attempts ^ 

Venation tn Suhtesis, The gain in variability from initial to final 
testing in the contiol group is smaller than the corresponding gam in 
the experimental group in most of the subtests There were, how- 
ever, marked differences between the individual subtests with regard 
to the amount of gam Ifi the arithmetic test, the experimental group 
gained more than the control in the vailability of score, but not in 
tile variability of number of attempts The reverse held true in the 
case of the vocabulary test, the experimental gioiip gained more in 
the variability of attempts, but not in the variability of scores. A com¬ 
parison of the coefficients of variation yields similai, though less re¬ 
liable, results for both of these tests. The experimental group made 
a greater gam in variability than tlie control m the Comparison of 
Numbers Test m both score and number of attempts 

An analysis of the coefficients of vaiiation of the individual sub¬ 
tests does not reveal any significant differences for scores and numbei 
of attempts In number of errors, however, a sti iking diffei ence 
between the two gioups is found m Tests 1 and 4 In both of these 
tests the coefficient of vaiiation of the control group increased in the 
final test, while that of the experimental group decieased The differ¬ 
ence between the gains in the coefficients of vaiiation of the experi¬ 
mental and the contiol groups is 1 times its sigma in Test 1 and 0,75 
times Its sigma in Test 2.® 


*In speed testa involving routine work motivation usually decreases the 
variability of scores. See (3) 

“The standard error of the diftecence between two coefficietita of vanation 
of two correlated vaiinbles is 




[q/i — 1 / 2 ] 




For explanation of this formula, see (5, p 33) 
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TABLE S 


Gains in Standard Deviation or Items Attempted and Score 


Test 

Group 

Number of items attempted 
Gain 

Scores 

Gain 

G\ 


Expejimental 

0 541 

0 03 

0 87 

101 

1 

Conti ol 

0 341 

0 88 

—1 62 

—3 13 


Difference 

0 20 

0 30 

2 49 

28 


Experimental 

—'1.781 

—3.53 

—0 47 

—1 15 

2 

Control 

—1 851 

—2 83 

—0 10 

—on 


Difference 

0 07 

0 14 

—0 37 

—0 40 


Experimental 

2 6«1 

S 68 

012 

0 37 

3 

Control 

—0 601 

—0 15 

0 34 

0 37 


Difference 

2 68 

3 9 

—0 22 

0.20 


Experimental 

—'2 091 

-^30 

—0 12 

—0 17 

+ 

Control 

—1741 

—3 58 

—135 

—170 


Difference 

^0 35 

—05 

123 

1 1 


Experimental 

0 261 

0 57 

I 95 

180 

S 

Contiol 

—0 581 

—0 93 

—2 16 

—1 80 


Difference 

0 84 

10 

411 

2 S 


Experimental 

0121 

0 13 

5 60 

2 67 

Total 

Contiol 

—4 021 

—2.60 

1 22 

0 61 


Difference 

3.90 

22 

438 

1 8 


Effect of Mottvaimi upon Correlation between Subtests. The 
mtercorielations between each of the subtests wcie computed foi the 
initial and final tests of both the control and expeiimental gioups 
These aie shown in Table 7 

Thcie was a gain m the intercorrelations of the subtests between 
the initial and final testing This held true fot both the control and 
the experimental groups. The gain in the experimental group was 
0 82 times its PE. while the gain in the control was 0 33 times its 

It should be noted that generally the intercoi relations between the 
Yarious sub tests aie positive^ with the exception of four in ter cor rela¬ 
tions with Test This test is primarily a ^‘speed” test, while the 

should be noted that the standard error utilized in this comparison is 
probably much larger than the true, standard eiror, since the coricLition 
term between the averages under comparison waa omitted 

The correlation bemeen the Numbei Comparison Test and the Informa¬ 
tion Test was — 61d: 10. This is rather surprising in view of the reputed 
high mtercorreUtion among the siibtests of the NIT 
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TABLE 6 

G^iN IN Coefficient of Variation in Numder of Items Attempted, 
Scores, and Errors 


Test 

Group 

Scores 

Gam 

Number of iteips 
attempted 

Gam 

Eirora 

Gam 


Experimental 

1 9 

23 

— 84 

1 

Control 

—GO 

I 5 

15 2 


Difference 

7 9 

08 

—23 6 


Experimental 


—55 

48 

2 

Control 

—20 

—5 6 

27 


Difference 

—03 

0,1 

21 


Experimental 

—06 

5 6 

64 

3 

Conti ol 

05 

—1 6 

1 3 


Difference 

—1 1 

72 

51 


Experimental 

—48 

—8 1 

— 18 

4 

Conti ol 

—67 

—62 

12 0 


Difference 

1,9 

—1 9 

—13 8 


Experimental 

58 

—0.3 

124 

5 

Conti ol 

—40 

—23 

12 5 


Difference 

98 

20 

— 0 1 


Experimental 

2 8 

—3 8 

74 

Total 

Control 

—0 6 

—2 7, 

7 3 


Difference 

34 

—1 1 

01 


TABLE 7 

Intercorrelations detween Initial Tests and detwefn Final Tests 


Tests 

Control 

Initial 

Gioiip 

Final 

Experimental Group 
Initial Final 

1-2 

2322 

2400 

,1335 

5766 

1-3 

1+76 

2644 

1596 

1382 

1-4 

5044 

5139 

1014 

5670 

1-5 

1170 

5357 

— 0930 

2880 

2-3 

2315 

2040 

5876 

3389 

2-4 

4634 

4710 

6827 

6275 

2-5 

— 6120 

— 3190 

0680 

2190 

3-4 

5694 

3764 

2992 

5123 

3-5 

0320 

1616 

0230 

1500 

4-5 

— 1010 

1555 

1+SO 

0780 

Averages 

158+ 

2364 

2107 

3496 
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Others are "power** tests. Excluding Test 5 from the above com¬ 
parison* the gain in the intercorrelation for the experimental group 
is much more pronounced. The average intercorrelation of the first 
four subtests for the initial and final performance for the two groups 
was as follows* 



Experimental 

Control 


Initial 

3274 

3851 


Final 

4936 

3470 


D 

1662± 1578 

0m± 1857 


D/PE 

105 

0 05 



The difference between the average intercorrelations for the control 
group IS 05 times its P £*, while for the experimental group it is 1 05 
times Its P E 

The slight increase in the intercorrelations of the motivated tests 
suggests a stronger bond between two motivated than between two 
unmotivated tests In order to ascertain whether the motive pro¬ 
duced any changes in the f<actor pattcins of the variables, the tetrad 
difference equations for the initial and for the final testings weie ob¬ 
tained in both the control and tlie experimental group In view of 
the negative correlations of the "comparison test,” it was not included 
in this comparison 

It will be noted that in the control group and in the initial test¬ 
ing of the experimental group the tetrad criterion is satisfied, the 
difference (largest t over median P.E ) being virtually zeio Upon 
the introduction of the incentive m the final testing in the experi¬ 
mental group, the tetrad differences become more noticeable This 


TABLE 8 

Tetrad Differences or Initial and or Final Intercorrelations 



/j2a4 

/lais 

li-132 

P.E 

t 

PE 

Cojifrol Group 
Initial 

062t 

0161 

0460 

.0851 

07 

Final 

—,0310 

—,0108 

—.0292 

0788 

—04 

Expernnenidl Group 

Initial —0698 

— 0200 

— 0498 

.0858 

—08 

Final 

207£ 

.1020 

1056 


2.7 
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may indicate that incentive conditions introduce a special bond 
between some of the tests but not between all of them The differ¬ 
ence is, however, only 2.7 times its P E, and hence not conclusive 
Correlation between Initial and Final Tests The correlation 
between the initial and final scores was approximately the same for 
the control and expei imeiital groups—about 87 Apparently, the 
incentive did not disturb the rank ordei of individuals in the experi¬ 
mental gioup The correlation between the nurabci of errors in the 
initial and final testing is also about the same for both groups, being 
85 for the control and .90 for the experimental. In the number of 
Items attempted, the coi relation is highei for the experimental than 
for the control group, being 86 for the experimental and only .54 
for the control. This difference is moie than 3.2 times its P.E Tliese 
correlations aie presented in Table 9. 

Correlation between Initial Score and Gam In the control group 

TABLE 9 

COURCLATIONS UETWEEN INITIAL AND FINAL TeSTS 
No of Items 

Scores attempted Errors 

Test Control Expei imental Control Experimental Control Experimental 


1 

92 

69 

89 

.67 

62 

36 

2 

97 

S2 

41 

47 

.76 

80 

3 

54 

61 

52 

60 

54 

70 

4 

87 

87 

41 

78 

84 

.84 

5 

.57 

69 

72 

82 

42 

59 

Total 

score 

87 

.86 

54 

86 

85 

90 

Average 

(not in- 

77 

74 

59 

67 

64 

66 


eluding 

total) 


TABLE 10 

Comparison of Gains by Initial Score 

Control Experimental Difference 

Mean a Mean tr Mean <t 


Above median 

6 33 

176 

10 Og 

1,9 

3 75 

Belov/ median 

1044 

3 33 

7 83 

3 6 

—2 61 

D 

^11 

3 77 

2 25 

4 07 

6 36 

D/ <7^) 

09 


0 58 


1 1 
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TABLE 11 

Comparison of Gains by Age 


Control Experimental 

M M D 

O'!) 


Above median age 

7 22 

141 

12 83 

143 

S6t 


Below median nge 

9 67 

1 14 

a.58 

081 

1 91 


D 

—245 

181 

125 

164 

3 70 

162 

D/ajy 

—1 39 


0 81 


2 3 



the coiielatlon is —»29 and m the experimental it is ,18 This dif¬ 
ference in con elation would indicate that the pupils who made a high 
score on the initial test gained less than the pupils who made a low 
scoie on the initial in the control group, while the leveise holds true 
foi the cxpenmcntaL 

The following table show's the me«in gain for those who weie above 
and those who were below the median m the initial test 

In the control gioup the mean gain on the repeated test of the 
siipeiior children (those who were above the median in the initial 
test) IS lai ger than the mean gam of the less able children (those that 
were below the median) and the reverse holds true for the experi¬ 
mental group. In the control group the cliildien who scoicd higli 
in the initial test seem to have iclaxcd their efforts in the second ap¬ 
plication of the test, while in the expeiimental gioup the better 
pupils gained more than the poorer ones.® 

Nur?ibcr of Item^ Attempted—Initial and Gain The conelation 
for the control gioup is —57 and for the experimental it is —35, 
an increase of .22, equal to 1 5 times its P £ In the control gioup, 
the pupils who attempted a large number of items in the initial gained 
less than tliosc who attempted a smallei number of items in the initial 
test 

CoTJ elation between Age and Gam In the control group the 
correUtion is —+7, while m the experimental group it is 23, a 
difteicncc winch is more than 4 tinocs its PE It appe^ars tliat tlie 
younger cliildren gained more than the older in the contiol group 
and less than the older m the experimental group Table 11 gives 
the mean gain of the older and younger cluldien in the control and 
expeiimental groups respectively. 

^The factor of age should have been partialled out m this comparjson, but 
on account of the small mimber of c.ises, it was considered impracticable 
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The older children excelled the younger in the experimental group 
but were inferior to them in the control gioup There was thus a 
net gain in favoi of the older childicn of the experimental group equal 
to 2.3 times its sigma 

Summary 

1, The repetition of an intelligence test under a very strong 
incentive of nvaliy caused no greater gain in score than repetition 
under normal conditions 

2 The incentive brought about an inciease in the number of items 
attempted Theie was, however, a corresponding increase in the 
number of errors, ^thus rc&ulting in no increase m score. 

3. There was a mailced diiference between the subtests in this 
respect. On the speed test (Comparison of Numbers) there was an 
increase m score, while m the power test (Analogies Test) there was 
a decrease in score under incentive conditions. 

4 The mtercorrelation between subtests under incentive condi¬ 
tions was slightly higher than under the noimal conditions. 

5. The con elation between initial and gain under incentive con¬ 
ditions was positive (+ 18), while under the control conditions it 
was negative (—29) 

6 The correlation between age and gam for the group retested 
under incentive conditions was positive (-(-23) Foi the control 
group It was negative (—47) 

7 The con elation between the numbei of items attempted on 
the initial and final tests was highei under incentive conditions than 
under noimal conditions 

In conclusion, wc may say that the incentive of nvaliy failed to 
biing about a significant increase in score on an intelligence test, 
although the subjects woiked fastci when motivated by nvaliy The 
inciease in speed icsulted only in an increased number of items tried 
and a coirespondmg inciease m erior, leaving the final scores prac¬ 
tically unchanged 

Theie was a slightly greatei variability of scoies undei incentive 
conditions than undei noimal conditions The vaiious self correla¬ 
tions and mtcrcorielatioris weie somewhat incieased undei incentive 
conditions 

The oldei children increased their scoie moie under the incentive 
than the younger ones. When the test was lepeated without an 
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added incentive the youngci children gained more than the older 
children. 
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L*EFFET DES MOBILES SUR LES RtilSULTATS DES TESTS 
D’INTELLIGENCE 
(Resume) 

On a fait subir le National Intelligence Test, Echelle B, dans les con¬ 
ditions ordinnires standardis6es On a forme deux groupes compaiabics 
et les a divisds scion I’Age chronologique et I’age mental, Puis on a 
r^pete le test api^s un intervalle de 13 jours Dans un groupe, Texp^n- 
rimental, on a annonc6 I’ordre d’echelle dea sujeta sur le premier test ct 
on a promts un prlx h chaque sujet qui dcpnsserait son supcricur imm^diat 
dans le deuxi^me test Dans le second groupe, celui de controlc, on a 
r6p6t6 le test avee nulle variation de pioceasus. 

Le fort stimulant de rivalit6 n’a pas caus6 de r^sultats beaucoup plus 
6lcv6s dans le National Intelligence Test Le groupe experimental n^a 
pas fait de plus grands gains dans les resultats finals que le groupe de 
controlc Quand on a consid^re le nombre des choaes cssay6ea et le nombre 
dcs crreiirs fajtes, on n constat^ que le groupe exp^urncntal a fait de plus 
grands gains dans le nombre d'essaia. II y a cu cependant un nccroisse- 
ment correspondant du nombre d’erreurs Comme r^sultat, les r6sultats 
finals sont rest6a relativcment influences Le stimulant a influence les teats 
de "puissance'* et ceux de “vitessse” d’une fagon diflr^ieiite Dans ceux-ci, 
les r^suUats out montc^ un vrai accraisscment, taivdis que dana cevix^U ils 
ont montr6 un d^croissemcnt 

La correlation moyenne des tests sccondaires les uns avec les autres dans 
les conditions avec stimulant a d6pa8s6 celle de ces tests dans des condi¬ 
tions sans stimulant L’nnalyse des t^trades a montr6 que lea conditions 
avec stimulant ont resulte dans une difference marquee de tdtrade La 
correlation entre Tinitlal et le gain et celle entre PIge et le gam ont 6te 
positive dans le group experimental, +0,18 et +0,23, respectivcment, et 
negative dans le groupe de controlc, —0,29 et —0,47, respectivement 
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La correlation entre le tiombre initial ct Ic nombre final d^eaaaia a iU plus 
eiev^e dans les conditions avec stimulant que dans ceilea sans stimulant 
La variability des resultatg a yt6 un peu plus eievee dans les conditions 
avec stimulant quc dana celles sans stimulant 

Maller et Zubin 


DIE EINWIRKUNG DER MOTIVIERUNG AUF DIE IN INTELLI- 
GENZPRtlrUNGEN ERZIELTEN ZAHLEN 
(Ref c rat) 

Es wurde die National Intelligence Test, Skala B, unter den gewobn- 
llchen standardizierten Bedingungen gagebcm Es wurden zwei vergleich- 
bare Gtuppen gebiJdct, die in Bczug auf chronologisches und geiatigea 
Alter einandcr glcichgeatellt worden waren Nncb eiiier Zwischenzeit von 
13 Tagen wiirde die Prufung wicderholt In der einen Gruppe, die die Ver- 
fiuclisgruppe bildete, wurde die an der ersten Prufung erzielte Rangordnung 
gemeldet, und es wurde jedcr Veisuchspcrson, die in der Wiederprufimg 
cin bessercs Rcaultat erzielen wurde, als die nachst iiberlegene Vcrsuchspcr- 
son in der ersicn Prufung, ein Preis versprochen In der zweitcn Gruppe, 
der Kontrollgruppe, wurde die Prufung ohne Veranderung des Verfahrens 
wiederholt 

Der Starke Ansporn des Wetteifers bewirkte in den in dem National 
Intelligence Test erstelten Zahlen keine bedeutende Erliohung Die Ver- 
auchsgruppe erzielte m der endgultigen Zahl keme grosseren Gewmne 
(gains) als die Kontrollgruppe Wuiden die Zahl der versuchten cin- 
zelnen Aiifgaben (items) und die Zahl der Pehler in Betracht gezogen, 
so zcigte ea alch, dass die Zunahme in der Zahl der versuchten Aiifgaben 
bci der Versuchsgruppe die grosscre war, Ea bestand aber erne entsprech- 
ende Zunahme in der Zahl der Fehler Folglich blieb die endgutige Znhl 
relativ unverandert Die Prufungen der "Tuchtigkeip* (power) wurden 
diirch die Anapornung anders beeinflusst, als die Prufungen der Schncilig- 
keit (speed tests). In den ersteren zeigte sich eine bestimmte Verbesserung 
der Zahl, wahrend in den letzteren cine Verachlimmening stattfand 

Die mittlere Inter-Korrelation der untcrgeordneten Prufungen (subtesta) 
unter Gegenwart der Anregung war der Inter-Koirelation bci Abweaenheit 
der Anregung uberlcgen Diiich vieifaltige (tetrad) Analyse wurde 
erwiesen, dass die Umstande der Anregung cinen ausgcprngtcn vicrfaltigcn 
Unterschied (tetrad diffeience) bewirkten Die Korrelntion zwischen der 
anfanglichen Zahl (initial score) and der Znhlzunahme (gain) und die 
Korrelation zwischen Alter und Zahlzunahmc war in der Versuchsgruppe 
positiv—bzw + 18 und d- 23, und in der Kontrollgruppe negativ—bzw 
— 29 und —47 

Die Korrelation zwischen der anfanglichen und der endgultigen Zahl 
der versuchten Aufgaben (attempts) war unter anregenden Umstanden 
hoher, ala unter nicht-anregenden Die Vanabilitat der erziclten Zahlen 
war unter anregenden Umstanden ctwaa hoher, als unter nicht-anregenden. 

Maller und Zudin 



THE DETERMINATION OF A RELIABLE INTELLI¬ 
GENCE QUOTIENT FOR THE YOUNG CHILD^ 

Frotn the Child IV elf are Research Station j State Unwersity of lo^na 


Ruth Updecrafp 


This study was undertaken with a view to testing the reliability 
of an intelligence quotient determined for a child of preschool age 
just previous to his initial experience in a preschool group Due 
to the nature of the problem the lesults should be of significance m 
indicating the reliability of an initial test given in any new situation 
by an examiner strange to the child. It was possible, secondarily, 
to determine tlie reliability of an initial test given under circum¬ 
stances to which the child is accustomed and to study the effect of 
certain variables upon the results 

The jmpoitance of the eaily determination of a reliable rating of 
the intelligence of a school child is widely acknowledged Not only 
IS the lating desirable in dealing with the individual child, but, if 
determined previous to school entiance, it is of value as a selective 
aid. On the othei hand, an unieliable estimate of a chiUrs level 
of intelligence is, undei the most fortunate circumstances, of no 
value and, when misleading, it is a decided hindrance. If, therefore, 
either speed oi accuracy need be sacrificed, the latter must remain 
The problem ts that of finding how soon a leliable estimate may be 
obtained and, if this is a pioblem with the school child, it is of equal 
if not greatei impoitance in the case of the child of preschool age 
for whom the standardization of the test is less peifect and second¬ 
ary factois moie influential 

Although the reported findings in studies of the constancy of 
the intelligence quotient m older childicn are so mutually consistent 
that further work would seem unnecessary, the data concerning 
preschool children aie scarce That the IQ^s of children of school 
age are sufficiently constant for the usual predictive puiposes has 
been quite satisfactoiily indicated (1, pp 23-53, 3, 4, 5, 6, 7, 9, 
10, 12, 14, 15, 16). To assume, however, that the results in these 
studies would be indicative of the outcome when similar methods 

♦Accepted for publication by Carl Murchison of the Editorial Board 
and t«ceiv«d in tlie Editorial Office, December 7, 19SI 
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are applied to the young child would be unjustifiable, the difEerence 
in standardization of the test at the preschool and school ages 
indicates inaccuracy of the testing medium, not to spealc of the 
emotional factors which may have, if not a gieatei, at least a dif¬ 
ferent influence on the youngei child in the test situation. In 
addition, the present pioblem involves not only the constancy of 
the intelligence quotient, regardless of the instability of the testing 
medium, and of possible real fluctuations in intelligence, but also the 
possibility of the eftect of preschool training upon the intelligence 
quotient. If preschool tiaining raises the IQ permanently, a signifi¬ 
cant measure may be unobtainable. 

It has been postulated by Johnson (12) that the second intelli¬ 
gence quotients of childlen tested for the first time at the youngest 
ages vary from results of the first test more than the quotients of 
older childien, Hildicth (11) indicated that the change is apt to be 
an increase for children of from three to five and of from six to 
eight, while for older children the tendency is for the quotient to 
decline Terman (16, pp. 138-164), citing retests of 99 children of 
preschool age, felt that age at the time of the first test was not a 
significant factor in piediction. Baldwin and Stecher (2, p 61), 
Goodenough (7, 8), and Johnson (12) achieved varying results, 
claiming prediction to be more oi less successful, with anywhere 
from as many as 17% to as few as 5% of the children changing 
their IQ by approximately 20 points It is difficult to make com¬ 
parisons, for not only are the results computed on different bases, 
but the cliildrcn vary in age from group to gioup Different tests 
were used and intervals between tests differed From the results 
of testing 43 preschool children twice, at intervals of from 7 to 14 
months, Woolley (17) found that only 16% of the children changed 
5 01 less points in IQ, while 37% changed from 15 points or moie 
These data, so at variance with the earlier data of Terman and 
Baldwin, she interpreted as indicating that nursery-school training 
has an effect, though perhaps not a permanent one, upon the intelh- 
gence quotient, her conclusions were also based upon a comparison 
with non-nursery-school children Goodenough (8) failed to find 
that the intelligence quotients of nursery-school children increased 
upon retest more than did those of childien who had not attended 
nursery school in the interim Although the average IQ’s of both 
groups increased, that of the nuisery-school children moie than the 
non-nursery-school children, nevertheless she did not judge the differ- 
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cncc sjgniricant. Although these studies offer only a limited amount 
of data, and explanation should, theiefore, be made with reservations, 
there are several contributing factors virhich may have operated to 
bring about such differing results. Variety of interpictation is also 
possible In addition to the fact that different revisions of the Binet 
tests were used, winch fact has more weight since the lower age 
limit of the Minnesota study was 6 months below that of Woolley's, 
Goodenough's cases were matched as caiefully as possible with 
controls. Each nursery-school child was paired with one like him 
in sex, age, IQ on first test, interval between test, paternal occupa¬ 
tion, education, and nativity of parents It would seem, therefore, 
that for comparative purposes, the latter study was moie rigidly 
controlled. On the other hand, Goodenough's retests were made 
after an interval of only 6 weeks, while the Detroit children were 
examined for the second time at intervals of from 7 to 14 months 
after the first test. It would be possible to postulate that, although 
the nursery-school children in Minnesota had perhaps become more 
familiar with the testing situation in 6 weeks, which could account 
for any existing supcnoiity, they had not been exposed to the nursery- 
school situation long enough for the training to have had much 
effect otherwise. According to Goodenough, this was checked by 
retesting both groups a second time after about 6 months, there 
were similar increases for both groups, the control group gaining, 
although not so much as did the nursery-school group Differences, 
she asserts, are not leal differences in intelligence but are due to 
imperfect standardization of the tests 

In view of the above results, further information is needed It 
remains to he explained why the tests of children tested for a second 
time at three years, for example, yield higher intelligence quotients 
than those of children tested first at three years, for obviously this 
cannot be laid at the door of imperfect standardization, Is practice 
the differing factor^ Is the child’s first IQ simply not a true index 
because the new situation is inhibitory? 

The present study should give further data on these problems 
By comparing two groups of children receiving second tests m the 
spxihg and first tests the preceding fall, one group being tested first 
before school entrance, the other after the children had become 
accustomed to the testing situation, it would seem that the emotional 
factors might at least be delineated. Supposedly, for the second 
group they would be less than for the first. 
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For purposes of comparison, 260 children entering the preschool 
laboratories of the Iowa Child Welfare Research Station for the 
first time who were, at the time of their first examination, from 
19 to 66 months old were grouped as follows; 

Group A: Children who received their first examination during 
the week previous to the opening of the laboratories in late Septem^ 
ber and who were retested the following spring 

Group B* Children who received their first examination after 
they had attended the laboratories for at least two weeks and before 
they had attended two months and who were retested the following 
spring. 

Group C Clnldien of Groups A and B who received a third 
examination during the following year 

Group D Children for various reasons not included in Groups 
A and B but who leceived a second and third examination within a 
one-year interval. 

The upper and lower limits of the age range of Groups C and D 
were each raised a year above Gioups A and B These children 
were attending the laboi atones at the time of all their examinations 
with the exception of those in Group A, all of whom started attend^ 
a nee within a week after the examination. 

The measures were obtained by the Stanford and Kuhlmann 
revisions of the Binet-Simon tests Although during the first seven 
years the laboratories were in session only the former was used, for 
the last three years the Kuhlmann revision has been given to all 
children 42 months of age and below Those children, therefore, 
whose first and second and second and third tests were obtained by 
different measures, due to an advance from one age group to the 
next, were not included in this study Not all of the children were 
given both tests by the same examiner However, since only trained 
examiners gave the examinations, and since there was a sufficiently 
large number of them to offset any specific tendency, this fact does 
not seem to be of importance as a source of error 
All tests were given in examining rooms in the laborator}'' build¬ 
ings The children in Groups B, C, and D were well acquainted 
with tlie examiners and thoroughly accustomed to the testing rooms. 
During a daily session of the laboratories a child was taken from 
his group when there seemed to be no abnormal conditions such as 
ill health or behavior difficulty and when he was not engaged in 
an all-engrossing activitv The children in Group A were, most 
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of them, coming to tlic Station for the hist time. They came with 
their paicnts in ordei to go through the regular registration routine; 
they did not know the examiners nor did they know the buddings. 
In some cases the parent was present at the examination but this 
was not encouraged and was avoided whenever possible The test 
was usually begun from 10 to 15 minutes after the child arrived 
and evciy attempt was made to make the occasion unhuriied and 
non-exciting 

The distiibution by age and sex of 186 preschool children exam¬ 
ined either before or after entiancc and rc-exammed approximately 
6 months later is given below 


Age, 

months 

Gioup A Group B 

Examined before entrance Examined after entrance 
Boys Girls Total Boys Girls 'Total 

19 to 30 

8 9 

17 

3 

4 

7 

31 to 42 

6 8 

14 

19 

22 

4t 

43 to 5+ 

8 9 

17 

23 

17 

40 

SS to 66 

9 ^ 

15 

19 

16 

35 

Total 

3i 32 

63 

6+ 

59 

123 

The average 

intelligence quotients of the four 

groups are quite 

comparable: 







Test 1 

Test 2 

Test 3 


Mean 

Mean 


Mean 



Children IQ S.D. 

IQ 

SD 

IQ 

SD 

Group A 

63 11171 US>0 

121 2» 

13.38 



Group B 

123 112 17 17 12 

121 43 

18 00 



Group C 

87 

121 70 

17 00 

125 2 

lb so 

Gioup D 

ISI 

120,80 

16 41 

12+1 

16.38 


On the surface, if the increase of a child’s second IQ over bis 
first, providing the groups are comparable, were due to gi eater 
familiarity with the test situation^ one would expect that the first 
IQ of Group B would average higher than that of Group A, because 
Group B’s familiarity at the time of the first test exceeds that of 
Group A On the othei hand, there may be at least two sets of 
circumstances operating. One group of influences may affect the 
reliability of the test by decreasing the variation from the first test 
to the second, while another may be influencing the intelligence 
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quotient to increase Familiatity could decrease variability and not 
increase average IQ 

The cluldren in Groups C and D, who received a third test 
within a year after the second, are distributed by age and sex as 
follows. 


Age, 

months 

Boys 

Girls 

Total 

19 to 30 


1* 

1 

31 to 42 

11 

17 

28 

43 to 54 

24 

3S 

62 

55 to 66 

28 

12 

40 

67 to 78 

8 

12 

20 

Total 

71 

80 

151 


*This child was 2 years and 6' months old 


In order to determine the relative degree of correspondence be¬ 
tween lesults of the fiist and second tests of the same childien, the 
intelligence quotients of Group A, first test, were correlated by the 
Pearson method with the intelligence quotients of Group A, second 
test, and compared with Gioup B, first test, con elated with Group 
B, second test. Thus the reliability of the intelligence quotient 
when it IS deteimined before school entrance is compared with the 
reliability when the quotient is obtained after the child has become 
accustomed to the school situation This technique for detei mining 
icliability is the best available but should not be mteipretcd too 
literally In it is the assumption that the IQ is a constant, which 
may or may not be true, and that latc of growth is regular, there 
may also be a practice effect which may not operate equally foi all 
children 

The correlation of the original and the repeated tests foi Group 
A was -|-535rb060, while the original and repeated tests of 
Group B have a correlation coefficient of 837zb: 017, This 
correlation means that the children in Group B maintained their 
relative positions in both tests to a greatci degree than did Group A 
Since the diffeiencc between these correlations is a significant one 
their meaning is quite apparent, an intelligence quotient first detci- 
mined befoie pieschool entiance is by no means so reliable as one 
determined in a peiiod of from two to eight weeks subsequent to 
preschool entrance 

That the intelligence quotient determined by the second test was 
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TABLE 1 

75 ^ n , SOth, and 25t1£ Percentilfs of Amount of Deviation of Second IQ 
FROM First for Groups A and B 


Age, 

months 

Group Children 

Pcrecntiic 

75th 50th 25tli 

Percentage 
changing 
to poiwa 
Total range or more 


First IQ determined isefore school entrance 


19 to 6$ 

A 63 

+ 18 +7 -^1 

+ 33 to —33 

42.8 

19 to 42 

A 31 

+21 +7 —7 

+33 to —33 

54.7 

43 to 66 

A 32 

+ 19 +9 +3 

+33 to — 7 

50 0 


First IQ determined after school entrance 


19 to 66 

B 123 

+ 16 +S +1 

+38 to —11 

S6 0 

19 to 42 

B 48 

+19 +9 +l 

+ 38 to —11 

50 0 

43 to 66 

B 75 

+ 15 +8 +2 

+36 to — 8 

45 3 


reliable Is indicated bv the following coefficients of correlation 
When the second and third intelligence examinations of Group C 
(those children of Groups A and B -who received a third examina¬ 
tion within a year of the second) were correlated, the resulting 
coefficient was -^785=t,027* When Group D was added to Group 
C, r equals +.720±*026, 

It will be seen (Table 1) that the deviations in the IQ’s of the 
retests from those of the original tests are larger than those found 
in previous investigations of older children, aie comparable to 
Woolley’s (17) and slightly larger than those found by Good- 
enough (13), 

The fact that approximately one out of eveiy two childlen eithei 
incicased or decreased his IQ at least 10 points his second test 
indicates the care necessary in the interpretation of a single measure. 
Evidently (Table 2) the chances of decreasing are less than those 
of increasing, particularly for children whose initial IQ’s aie 100 
or below- (However, it must be borne in mind that this group of 
children is a selected group, drawn from a homogeneous population, 
and tliat only 14 out of the 36 IQ’s hclow 100 were less than 80) 
No child whose first IQ was less than 100 tested still lower in his 
second test From the standpoint of simple increase and decrease, 
regardless of si^^e, this is the only point of differentiation between 
the three IQ levels as classified. When the size of the positive and 
negative changes are compared (Table 3), it seems clear that the 
increases in IQ are significantly larger than the decreases for both 
groups. 
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TABLE 3 

Mean PosinvE and Necaiiv^e Changes in IQ from First to Second Tpst 


Positive change Negative change 

Age, Chil- Chil- 

jnonths Gioup dicn Mean ^,D dren Mean SD 


19 to 66 

A 

Tesied bejoi e entrance 
47 15 3 8 9 

15 

7 9 

72 

19 to 42 

A 

20 

16 6 

95 

11 

10 0 

79 

43 to 66 

A 

27 

14.1 

78 

4 

3 5 

23 

19 to 66 

B 

Tested 

9fi 

after 

119 

entrance 

8 6 

18 

47 

29 

19 to 42 

B 

38 

14.0 

9 3 

7 

6 1 

3,2 

43 to 66 

B 

60 

U S 

76 

11 

3 7 

25 


Tables 4 and 5, giving the results of the application of Pisher’s 
formula for computing the significance of clifteienccs in cases where 
the population is small) suggest two factors aftecting the si'z^c of 
increase and decrease m IQ, There are between 70 and 80 chances 
in 100 that the larger changes in IQ, found m the group tested fiist 
before preschool entrances, are significantly larger. This holds true 
for the positive changes of both age gioups and for the negative 
change in the younger children It would seem reasonable, in the 
light of the othei results, to believe that decreases in IQ are smaller 
for Group B than for Group A, the number of children over 

TABLE 4 

Mean Positive and Negative Changes in IQ from First to Second Test, 
Groups A and B Compared 

Age, 

months Group Children Mean S D Gst P 


PosiU*ve changei 


19 to 42 

A 

20 

16 60 

2 54 

bet^veen 

19 to 42 

B 

as 

13 97 

3 and 2 

43 to 66 

A 

27 

14 07 

1.86 

between 

43 to 66 

B 

60 

n 53 

3 and ,2 

19 to 42 


N eg at we changes 



A 

11 

10 00 

3.02 

between 

19 to 42 

B 

7 

6 14 

3 and ,2 

43 to 66 

A 

4 

3 75 

1 31 

not sig¬ 

43 to 66 

B 

11 

3 73 

nificant 
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TABLE 5 

Mean Positive and Necapive Changes in IQ from First to Second Test, 
Aces Compared for Groups A and B 


Age, 

montlia 

Gioiip 

Chiklien 

Mean SD est 

P 



Posi/i^ue changes 


19 to 42 

A 

20 

16 60 ,,, 

14 07 ^ 

between 

43 to 66 

A 

27 

4 and 3 

19 to 42 

B 

3S 

13 97 

11.53 '■ 

between 

43 to 66 

B 

60 

2 and 1 



Negative changes 


19 to 42 

A 

11 

10 00 , 

3,75 ^ 

between 

43 to 66 

A 

4 

2 and 1 

19 to 42 

B 

7 

1 33 

3 73 ^ 

between 

43 to 66 

B 

11 

,1 and 05 


three and a lialf in Group A who decreased in IQ was small and 
Its insufficiency is self-evident Until further data are available 
conclusive proof will have to wait To restate, then, increases in 
IQ for those children tested aftei school attendance were not so 
large as the incieasc of those first tested befoie attendance. The 
first IQ of Gioup B moie closely approximated the second than 
did that of Group A 

That age is a possible factor is indicated in Table 5. The 
intelligence quotients of the younger children, when they change, 
increase moie than those of the older children and decrease naore, as 
well. 

Before more fully interpreting the results, let us summarize them 
briefly 

1 The tests and retests of 63 children between the ages of 19 
and 66 months, whose first IQ*s were obtained just before school 
entrance, did not con elate so highly as did tests and retests of 123 
children of like age whose fiist IQ’s were determined in from 2 to 
8 weeks after school entrance The leliability of the first test of 
the 63 children was low, 

2 The second and third tests of the same and similar children 
correlated to the same degiee as the first and second tests of children 
first tested after school entrance; they, therefore, correlated more 
highly than the fiist and second tests of childien first tested before 
preschool entrance 
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3. Both groups of children made similai gains m intelligence 
quotients. The mean IQ’s were practically the same, as were the 
variabilities, 

4, Tlie children in both groups varied widely in amount of 
change of IQ from the fust to the second test, there being approx¬ 
imately 15 points IQ between the 25th and 75th percentile of 
change Fifty per cent of the children changed m IQ 10 points or 
more. 

5 The tendency to inciease oi decrease did not vaiy with the 
level of the original IQ, except foi the fact that no child whose 
initial IQ was less than 100 dccieased his intelligence quotient in 
the second test. 

6 Increases in IQ were significantly larger in amount than were 
decreases 

7. There were moie incieases titan decreases 

8. The IQ's of children first tested befoie school entrance less 
closely appioxutiated the second IQ’s than those obtained as the re¬ 
sult of tests administered from 2 to 8 weeks after school entrance. 

9 Changes in IQ’s from the first to the second test were larger 
for children 19 to 42 months old than for children 43 to 66 months 
old 

That Binet examinations given to children before their entrance 
to preschool yield questionably leliable IQ’s while those resulting 
from testa given at least two weeks after initial attendance are of 
higher reliability, is supported by two lines of evidence* (1) Theie 
IS, under the foimer conditions, higher correlation between fiist and 
second tests, and (2) the size of IQ change fiom the first to the 
second test decreased. Not only is this fact of significance in an 
educational organization but it is impoitant for the clinician, the 
Binct examination, at best of only indicative value, to be interpreted 
in light of othei infovmation, is foi young children a varying 
measure. Although the conditions of examination for Gioup B are 
indicated as more favoiable, in geneial, caution must be used in 
the application of this fact to the individual case m the assumption 
that under these conditions a given IQ is reliable. As yet only the 
group trend is clear and specific application is difficult other than 
that extreme conservatism must be piacticed in the interpietation of 
a single measure of the IQ 

To attempt an explanation of these results may be justifiable but 
further data must precede final conclusions If children’s IQ’s aie 
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more reliable aftei school attendance theie aic two possible expla¬ 
nations: (1) The conditions of examination are more favorable 
after a child has been m school than when the whole situation is 
new to him; therefore, the difterence is only apparent and does not 
indicate a real change in IQ; (2) both measures may be valid and 
the child's intelligence actually does change aftei a short attendance. 

There are no data to suppoit the second interpretation. The 
mean IQ and vaiiabihty of Group B on the first test are piactically 
identical with those of Gioup A Moreover, two weeks* time in 
a pieschool would not seem that efficacious even to the most ardent 
enthusiast, It is tiiie that the mean second IQ*s are higher than 
the first; statistically, the differences aie not laige and tlie piac- 
tice effect must be held m mind In the absence of a contiol group 
further contention foi effect on intelligence is withheld. 

On the other hand, it seems reasonable to suppose that certain 
elements in the preschool enviionmcnt would contribute to making 
an IQ obtained there a tiuer measure of the child^s ability than 
one determined by a stranger in an unfamiliar environment. In 
the first place, the child is well acquainted with the examiner. 
]\Iarine (13), m her study of the effect of familiarity with the 
examinei upon Binet-test performance, came to the conclusion that 
this factor is not important. It seems possible, however, that the 
examiner's effect as a part of a new, stiange environment is of 
significance even though under the conditions of her experiment 
Di Mai me believed a stiange examiner not a matter for consideia- 
tion. The subjects of hei study were school children, accustomed 
not only to the school environment but, in the case of a considerable 
number of them, to the testing situation. She made no attempt to 
pair hei subjects by any criteria of personality and, although they 
may have been equated in this respect, it would be more desirable 
to be reasonably assuied of this fact befoie assuming that conditions 
were equal for both gioups and that familiarity and unfamiliaiity 
were really achieved. In addition, her subjects were oldei than 
half of the children in this study and it is pointed out here, as well 
as elsewhere, that emotional factors are more piobably encountered 
in youngei children under these circumstances 

In the second place, the child in preschool attendance is familiar 
with the building and the testmg-ioom He has explored both at 
his leisure and has developed a feeling of sccuiity Quite possibly 
the fact that his mother is not piesent or near is contributory, theie 
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is no dependence on her nor sensing of her tenseness in a situation 
winch she may be facing with some appiehension The whole 
picture of strange examiner, new room and building, a child under 
emotional stiain prepared for he knows not what, is an entirely 
different one fiom that of a child going into a familiar room with 
a friend to play a game Herein the explanation of these results 
seems to lie 

To summarize, it has been found that an intelligence quotient 
obtained |ust previous to a young child*s first experience in pre¬ 
school is not reliable This fact is significant as being indicative 
of the reliability of any initial test given to a young child in a 
situation strange to him. On the other hand, a test given as soon 
as two weeks after the beginning of preschool attendance is appreci¬ 
ably more reliable, Many of the children who were tested varied 
in IQ widely from the first to the second test, 50% of them changing 
their intelligence quotients by 10 points or more, Incieases m IQ 
were larger than decreases and occurred more often. Until further 
data are available it seems wise to attribute the difference in reliabil¬ 
ity to differences in emotional state at the time of the examination 
It has long been known that the test suffered from imperfect 
standardization at the lowei ages It has been assumed that factors 
involved in test administration, rathci th«an the test itself, were 
of extreme importance and their consideration essential. The present 
study presents evidence on both these points and serves as one more 
proof for the need of caution in the use and interpretation of the 
intelligence quotient. 
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LA DltTERMINATION D^UN QUOTIENT DTNTELLIGENCE CON¬ 
STANT POUR LE JEUNE ENFANT 
(Resume) 

Cette 6tude piesente des donn6es sur la Constance relative des premiers 
tests Blnct subis dans des conditions differentes Pour faire des comparai- 
aons, des enfants assistant aux laboratoires prescolancs poui la premiei e 
fois, ag6s a I’epoque de leur premier test de dix-neuf a soixante-six moia, 
ont 6tc groupes ainsi _(!). les enfants qui ont subi leurs piemicra tests peu 
de temps ayant leur entree au laboratoirc prescolairc (2) les enfants qui 
ont subi Iciiis premiers tests npr&s avoir assiste au laboiatoirc pendant deux 
^ huit semaincs. Six mois plus tard on a teste de nouveau les deux 
groupes d^enfnnts 

Les piemiers tests et lea deuxiemes des enfanta testes pour la premiere 
foia Qvant l'entr6e, lesqiiels ont ete done dans line situation non fnmili^re, 
ont donne une correlation de 0,535di0,060, les premiers tests et les deuxiemes 
des enfants testes apres Pentree ont donne une correlation de 0,837±0,017 
La Constance des dciixi^mea tests a ete indiqu6e pai le fait quhls ont 
donn6 une correlation 61evee avec des troisiemcs tests subis cn un an Les 
deux gioiipes d'enfants out gagn6 6galeinent, environ dix points du QI, les 
variabilit6s ont ete semblables Cinquante poui cent des enfants ont 
change leur QI de dix points ou plus, les changements n*ont pas varid 
avec le niveau dii QI Les accroissements ont et6 beaiicoup plus grands 
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quo les d^croissements ct ont eii lieu phis souvent Lcs chang^menta du QI 
out ete plus grands pom les enfnnts de moina de qiiaunte-deux moia 
qiie pour leg enfants plus Sges Les diffcrencea de Constance ont ete at¬ 
tributes aux differences de I'ttat tmotif a Tepoque de rexamen, lcs cir- 
coiistances de familiaritt etnnt plus fnvoiables 

UpDcoRArr 


DIE BESTIMMUNG EINES ZUVERLASSIGEN INTELLIGENZ- 
QUOTIENTS BEl JUNGEN KINDERN 
(Refe-iat) 

In djcser Arbeit weiden Befunde gegeben iibcr die relative Zuverlassig- 
keit von anfanglichcn (imtial) Bmetprufutigen die unter verschiedenen 
Umstanden gegeben warden Mit dcin Zweek dei Vcigleichung, wurden 
Kindcij die jitim ersten Mai m die VorschuHaboratoricn (pieschool labora¬ 
tories) emtiaten, und die zur Zeit der ersten Priifnng 19 bis 66 Mooatc 
alt waren, in folgende zwei Gruppen geteill (1) ICmdcrj die ihre ersten 
Prufiingen kiirz vor ihrem EintrUt in die Vorschule diirchrliachten^ und 
(2) Kinder, die ihre ersten Piufnngen diiirhmachten, nachdem sie schon 
seit 2 bis 8 Wocheji die Laboiatorien besiichten Beide ICmdergnippen 
■vvurden 6 Monnte spater noehmals gepinft 

Die KorreUtion zwischen den ersten und zweiten Pnifmigen an den 
Kindein, die zum ersten Mai vor dem Vorschuleintntt gepruft wuiden, und 
die sich folglich In eincr fremden Umgebung befanden, betrug 535± 060, 
diG Korcelauon zv/ischcn den tfiBtcn und zweiten Prnlungen an Kindern, 
die nach dem Voischuleintritt geprdft wurden, betiug 837± 17 Dass die 
zweiten Prufungen zuverlassig waren, wuide diirch die Tntsache erwicsen, 
dass sie mit dntten Pnifungen, die innerhalb eines Jalires gegeben wurden, 
eine hohe Koiielation zeigten Die zwei Kindergrnppen maehten m Bezug 
niif den Intelligenzquotient nhnliche Gewinne—ungefalir 10 Punkte Auch 
die Abwejchungen waren m den zwci Giiippeii dlinlich Fuiifzig Prozent 
del Kinder erwicsen eine Atideriing von 10 Punkten oder mehr im Intelli- 
genzquotient; die Grosse der Andcnmgen vanirte nicht mit der Ilohc der 
Intelligenzquotiente. Es fanden oftei Zunalimen statt a!s Abnahmen, und 
die Ziinahmen waien auch bedeiitend grosser, als die Abnahmcn Andeiun- 
gen des Intelligenzquotients waren bei Knidem, die jiinger waren, nig 43 
Monnte, giosseq als bei Ktndein die alter waren Unterschi^de in Beziig 
auf Ziiverltissigkeit [der Prufungaresultate] weiden Unteischieden im 
Gefuhlszustand (emotional state) vur Zeit der Pnifung zugeschiieben, 
wobei Umstande der Vertrautheit (familiarity) sicli als gunstiger erwiescn 

Updegrai-f 



^^HABITS” OF THREE SUCCESSIVE NURSERY^SCHOOL 
GROUPS AND SOME RELATIONS BETWEEN TRAITS^ 

From the Psychological Labototory of Purdue lJni>vcrsUy 


Harriet E. O’Shea 


The data of this article^ have been accumulated from 1927 to 1930 
in a nursery school on the Pacific Coast There have been no known 
mflucnces selecting the applicants to the school difteiently in any of 
the three years, A comparison of avciages and vailabilities of certain 
traits fiom year to year and the inter-relationships of tiaits thioiighout 
the three years give tentative answers to certain interesting questions. 

The School 

The nursery school in which the childicn were being measured 
was located at Mills College, California, in its Pre-School Labora^ 
tory The college is a privately endowed college for women, enrolling 
about six hundred students, including giaduate students It is lo¬ 
cated on the edge of an industiial city, Oakland, and is readily acces¬ 
sible from Beikelcy, Piedmont, San Fiancisco, San Leandro, Alameda, 
and is not fai from Palo Alto and othei towns on the Peninsula. The 
Prc-School Laboratoiy was intioduced into Mills College to piovide 
observable material foi various college classes and foi the student 
body as a whole. 

The school has been limited to an enrollment of twenty childicn, 
who may enter between eighteen months and three and one-half years. 
It is m session in the mornings, and through luncheon. The children 
are sent back to their homes foi afternoon naps. A small tuition, pay¬ 
able by the semester, is charged for each child, and two to foui tui¬ 
tion scholaiships are maintained each yeai. 

The immediate vicinity of Mdls College is not one which would 
understand oi could support a nurseiy school, most of the neighbor¬ 
hood being filled with woikeis m nearby automobile factories. A 
few children only have come from the immediate neighborhood; the 

♦Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, August, 17, 1931 

The material was originally presented at the meetings of the Pacific 
Coast Nursery School Association, November 1930 
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rest have come from Berkeley, Piedmont, downtown Oakland, Ala¬ 
meda, and San Leandio. There has at all times been a waiting 
list for the school from which selections are made on the basis 
of several criteria—prioiity of application, age of the child (younger 
children being preferred), nearness to the school, and transporta¬ 
tion facilities if the family lived at a distance There was httlc 
selection with refeience to parents’ occupation or economic status, since 
some tuition-free scholarships were always maintained The chief 
factor of selection, as usual in experimental or progressive schools, 
seemed to be the intelligence of the parents themselves, those who 
learned of the nursciy school and weie interested m it forming a 
group apparently somewhat above the average of the population 

The parents included amongst their number architects, enginceis, 
college professors, musicians, lawyers, politicians, airplane pilots, mer¬ 
chants, cleiks, operators of small restaurants, persons in a vancty ot 
other occupations, and an occasional unemployed father Some of the 
mothers were or had been employed at such occupations as nuising, 
teaching, maid seivice, operating a switchboard, and so on, A mother 
or two each year was a widow supporting her children. 

The staff of the school consisted of the director of the Pre-School 
Laboratory, two highly trained supervisors who were the head teach¬ 
ers of the school and who had immediate supervision of student teach¬ 
ers and observers, two tiained graduate student assistants, a doctor, 
a tiained nurse, a consulting member of the faculty in orthopedics, 
a consulting member of the faculty m dietetics, a dietician, a maid, 
and janitor service 

There were constantly in the school practice teachers who had re¬ 
ceived preliminary training before being allowed to practice, observers 
from Various college classes, visitors from outside of the college, and 
a few students collecting data for research topics The directions for 
observeis in the nursery school were strictly observed at all times 
with the result that the large number of visitors to the school had no 
observable effect upon the children 

Habit Inventories 

Each fall a group of advanced students, graduate students and 
occasional senior majors, in connection with a course in the psychologj^ 
of the preschool child, were permitted to make habit inventories of 
the children. The Andrus Inventory of Habits From Two to 
Four (1) was used. The obsejvers had all had a number of courses 
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in psychology and education before they were allowed to enter this 
paiticular course. 

Each student inventoried five childlen and compared and discussed 
her inventory with that of a co-worlcei before the final records pie- 
sented in this study were made. Dr Andius found that a training 
of five inventories made an observer relatively reliable and accurate. 

The records here presented were accumulated by students who 
Iiad completed this picliminary tiaining in the inventorying technique. 
In almost all cases the records used hcie aie, furthermore, an average 
of the inventoiies made by two observeis during the same days In 
a few cases where the records are single inventones they aie the ninth 
or the tenth inventories made by the observer in question 

The mventoiymg was done each fall, being completed before 
Thanksgiving 

A scoLing formula evolved at Mills College (3), differing from 
the one utilized by Di Andrus, was used. This method of scoring 
has since been adopted by Dr. Andrus in the levised form of the in¬ 
ventory (2). 

In place of the maximum scores given by Di Andius, the following 
maximum scores are employed 


I 

Emotional 

224 

II 

Mental 

226 

III. 

Motor 

224 

IV 

Social-moral 



Part I 

108 


Pait II 

38 


Tile otliei material used in calculating the final score is as follows * 

T—the total score earned by the child 
/T^situations listed in the inventory which do not 
occur dming the time the child is obscived 

The formula for calculating the final scoie is 

T 

Final scoic=-x 100 

new maximum — 2X 

In other respects the inventorying and scoring foi each item and 
for aiiiving at totals follows Dr Andrus^ diiactions exactly 

It will be lemembeied that the Andius Inventoiy piovides foi a 
survey of the child’s reactions to a iicli environment which is fairuliai 
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TABLE 1 

AwDRua Mad ITS trom Two to Four (1927-192S) 
(Revised scoring) 


1 

2 

3 

4 

5 

6 

7 







Andrus 


Age 

Kuhlman 

Antiriis 

Andrus 

Andrus 

social- 

Child 

(months) 

w 

emotionni 

mental 

motor 

moial 

1 

185 

— 

19 5 

17 3 

15 7 

—10,6 

2 

22.S 

— • 

16 6 

14,8 

24 6 

—19 3 

3 

26 0 

— 

22 3 

34 3 

22 S 

+21 5 

4 ' 

26 0 

115 

20J 

419 

42 9 

+20 S 

5 

26 5 

133 

24 3 

51,6 

45.6 

+24 8 

6 

29 0 

102 

13 2 

32.2 

40 2 

+29 5 

7 

29 5 

— 

23 0 

48 4 

597 

+ 0,7 

8 

310 

106 

2L2 

39.4 

41 0 

+23 6 

9 

31 S 

105 

14,9 

56,7 

56.6 

+46,3 

10 

34 5 

— 

21,8 

57,8 

61 2 

+34 5 

U 

34 5 

109 

19 3 

40.4 

49 7 

+ 7,0 

12 

37.5 

— 

ISJ 

26,8 

31 3 

+ 70 

13 

395 

92 

18.0 

46 6 

35 8 

+ 16,9 

14 

40 5 

111 

17 9 

38,0 

31 2 

+23 8 

Mean 

305 

109 1 

19 1 

390 

39.9 

16,2 

Standfird 







deviation 

62 

111 

3 2 

12 7 

13 5 

16 9 




TABLE 2 





Andrus 

?I ADITS FROM Two TO 

Four (1928-1929) 




(Revised scoring) 



1 

2 

3 

4 

5 

6 

7 







Andrus 

Cliiltl 

Age 

Kuhlman 

Andrus 

Andi us 

Andrus 

socinl- 

(months) 

IQ 

emotional 

mental 

motor 

moral 

1 

23 

101 

15 7 

29 9 

47.2 

26 2 

2 

24 

— 

14.0 

23.9 

43 G 

22.1 

3 

29 

110 

214 

38 0 

55 7 

37,9 

4 

31 

—> 

18.3 

50 5 

61 3 

22 2 

5 

35 

— 

13 1 

50 8 

57 7 

13 8 

6 

37 

122 

24 4 

65 6 

63 8 

51 5 

1 

38 

144 

14 7 

68 6 

84 4 

18 3 

8 

33 

109 

23 1 

55 9 

76 0 

28 6 

9 

39 

168 

20 8 

62 4 

61.9 

31 9 

10 

39 

154 

20 2 

67 9 

78 3 

53.6 

11 

40 

109 

10,8 

48 5 

56 5 

31 8 

12 

40 

112 

21 9 

S3 3 

76 3 

41 9 

13 

41 

107 

19 0 

61 8 

72 0 

31 4 

. 14 

42 

124 

7,1 

42 8 

79 4 

32 2 

Mean 

35 4 

123 6 

17 7 

51 4 

65.3 

31 7 

Standard 







deviation 

59 

, 20 9 

5 1 

13 4 

12 2 

11 1 
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TABLE 3 

Andrus Had its irom Two to Four (1929-1930) 
■(Revised scojing) 


1 

2 

3 

4 

5 

6 

7 

Child 

Age 

(months) 

Knhlman 

IQ 

Andius 

emotional 

Andrus 

mental 

Andrus 

motai 

Andrus 

social- 

moral 

1 

21 

120 

22 3 

28 8 

29 9 

8,6 

2 

22 

—1 

16 4 

40 7 

52 8 

4,9 

3 

23 

104 

28 

31 89 

53 06 

11 46 

4 

24 5 

100 

22 05 

27 1 

50 5 

27 25 

5 

26 5 

106 

19 35 

37,28 

55 66 

32 39 

6 

2S.5 

113 

24,36 

40 9 

52 21 

19 31 

7 

31 

116 

2018 

47 67 

83 91 

32 74 

S 

32 

121 

29 41 

77 5 

73,55 

29 7 

9 

33 

145 

21 52 

54 55 

74 53 

1 20 

10 

33 

130 

20 89 

58 7 

78 86 

31 5 

11 

35 

130 

60 0 

23,07 

5849 

8 03 

12 ' 

35 5 

135 

18 07 

57 57 

69 49 

9 17 

13 

39 

— 

13 52 

58,88 

64,16 

—10 46 

1+ 

43 

125 

IS 35 

51,05 

75 15 

30 65 

Mean 

Standard 

312 

120 4 

23 9 

46 0 

62 3 

16 9 

deviation 

52 

12.9 

10 8 

14 8 

14 0 

13 5 


to him—the nursery school, No child^s program is changed in any 
way by the investigation. Fuithermore, only those occunences which 
the observei actually sees and recoids duiing the three houis of the 
inventory can be scored. 


Scores Recorded 

The full enrollment in the school could not, in any of the thice 
years, be inventoried on account of difficulties in the observers* sched¬ 
ules, and on account of absences of children whose inventories were 
begun but could not be finished It happens that 14 children weie 
inventoried each year, those 14 being a purely random sampling of the 
school (In the first year of the school the upper age limit was half 
a year higher and a few inventones wcie made of older children 
Those inventories are excluded fiom the present list.) 

Table 1 lepresents the results of the fiist year (1927-1928) , Table 
2, those for the second year (1928-1929) , and Table 3, those for the 
third year (1929-1930) In Table 4 will be found the lesults fiom 
the thiee yeais together, arranged according to the chronological age 
of the children at the time the inventory was made 
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TABLE 4 

A NOR. us Habits from Two to Four (Three Years Combined) 
(Revised scoting) 


1 

2 

3 

4 

5 

6 

7 

Chalet 

Age 

(months) 

Kuhiman 

IQ 

AncErua 

emotional 

Audi 113 
mental 

Andrus 

motor 

Andrus 

social- 

moral 

1 

185 

— 

19 5 

17 3 

15 7 

—10 6 

2 

21 

120 

22 3 

• 28.8 

29 9 

8 6 

3 

22 

— 

164 

40 7 

52 8 

49 

4 

22 5 

— 

16 6 

14 8 

24 6 

—19 3 

5 

23 

101 

IS 7 

29.9 

47 2 

26 2 

6 

23 

104 

28 86 

31 89 

53 06 

11.46 

7 

24 

— 

HO 

23 9 

43 6 

221 

8 

24 5 

100 

22 05 

27.1 

50 5 

27 25 

9 

26 

— 

22a3 

34 3 

22 8 

21 5 

10 

26 

115 

201 

41 9 

42 9 

20 8 

11 ' 

26 5 

133 

24 3 

51 6 

45.6 

24 8 

12 

26.5 

106 

19 35 

37 2S 

55 66 

32 39 

13 

28 5 

113 

2+36 

40 9 

52 21 

19 31 

14 

29 

102 

13 2 

32 2 

40 2 

29 5 

IS 

29 

110 

24 4 

38 0 

55 7 

37 9 

16 

29 5 

— 

23 0 

48 4 

59 7 

07 

17 

310 

106 

21 2 

394 

41 0 

23 6 

18 

31 

— 

1&3 

50 5 

61 3 

22.2 

19 

31 

116 

20 18 

47.67 

83 91 

32 7+ 

20 

31.5 

, 105 

14 9 

56 7 

56 6 

46 3 

21 

32 

121 

29 41 

77.5 

73 55 

29 7 

22 

33 

145 

21 52 

5+55 

74 53 

1.20 

23 

33 

130 

20 89 

58 7 

78 86 

31 5 

2+ 

345 

— 

21 8 

57 8 

61 2 

34.5 

25 

34 5 

109 

19 3 

40 4 

49 7 

7.0 

26 

35 

— 

13.1 

50 8 

57 7 

13 8 

27 

35 

130 

60 0 

23 07 

58 49 

8,03 

28 

355 

135 

18 07 

57 57 

69 49 

917 

29 

37 

122 

24 4 

65 6 

63 8 

51.5 

30 

37 5 

— 

IS 3 

26,8 

31 3 

70 

31 

38 

144 

14 7 

68 6 

84 4 

18 3 

32 

38 

109 

23 1 

55 9 

76 0 

28 6 

33 

39 

168 

20 8 

62.4 

61 9 

31 9 

34 

39 

154 

20 2 

67 9 

78 3 

53 6 

35 

39 

— 

13 52 

58 88 

64 16 

—10 +6 

36 

39 5 

92 

ISO 

46 6 

35 8 

16 9 

37 

40 

109 

10 8 

48 5 

56 5 

31 8 

38 

40 

112 

21 9 

53 3 

76 3 

41 9 

39 

40aS 

111 

17 9 

38 0 

31 2 

23.8 

40 

41 

107 

19 0 

61 8 

72 0 

31 4 

41 

42 

124 

r 1 

42 8 

79 4 

32 2 

42 

43 

125 

18 35 

51 05 

75 15 

30.65 

Mean 

Standnrd 

32 1 

118 6 

20 2 

45 3 

55 8 

21 6 

deviation 

6,6 

16 9 

76 

14 6 

174 

15 8 
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There are two children whose records appear twice, child Number 
5 in Table 1 is child Number 7 in Tabic 2, and child Number 6 in 
Table 1 is child Numbei 13 in Table 2 It may be noted m passing 
that the Kuhlman retest uses m both cases for these two children, 
thereby conforming to the general results obtained by Di, Goode- 
nough in her retesting of young children 

It was, unfortunately, not possible to obtain Kuhlman tests for all 
of the childicn inventoried each yeai, as will be seen in the appro¬ 
priate tables, but in the year when the fewest Kuhlman tests were 
given there were 8 out of 14 children so measured In the other veais 
a larger poition was mcasuied These numbers are at least sufficient 
to give a fan indication of the rate of development of the group of 
child len 

Although Dr Andrus does not provide for a total scoie on the 
four sections of the inventory, and although it is not clear what such 
a total score would mean, for the purposes of exploring the results 
of the inventory each chihrs total score has been calculated and is 
presented in Table 5. 

The Yearly Composition of the Nursery School 

In ordei to facihate comparisons, the central tendencies and varia¬ 
bilities of the three groups and of the combined total group arc col¬ 
lected in Table 6 The school in the second year Irad a group of 
cliildicn shifted sortiewhat towards its upper chronological limit. The 
rate of mental development (Kuhlman IQ) was about the same 
for the second and third years, both considerably above that of the 
first year Even the first year, however, was above the average of 
the population The second year includes a greater variety of rates 
□f development than the other vears. 

The ‘*emotiormr’ section of the Andrus Inventory does not dif- 
fcicntiatc between desirable and rindcrsirable emotional traits in the 
final score The score, therefore, indicates only excitability without 
distinction as to elation and depression, or fear and anger, etc 
It will be seen that the three groups are closely alike m excitabil¬ 
ity, the third group being somewhat more excitable than the other 
two, The oldest and most rapidly developing gioup, the second, is 
the least excitable. The vailability of the thud gioup in excitability 
IS much gieater than the variability of the other two gioups. 

In mental scores the three groups follow the order of then Kuhl- 
man mental age—the second group is highest, the thud gioup next, 
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TABLE 5 

Total Andrus Scores (Three Years Comqincd) 
(Revise(i scoring) 


Child 

Age 

(months) 

Kiihlman 

MA (months) 

Andrus 

total 

1 

185 


419 

2 

21 

25 2 

89 6 

3 

22 


144 8 

4 

22 5 


37.7 

5 

23 

23 2 

119 0 

6 

23 

23,9 

125 2 

7 

24 


103 6 

8 

24 5 

24 5 

127 0 

9 

26 


100 9 

10 

26 

29.9 

125.7 

11 

26 5 

35 3 

146,3 

IZ 

26,5 

28 1 

144 8 

13 

28 S 

32 2 

136 8 

14 

29 

29 7 

115.1 

15 

29 

31 9 

156 0 

16 

29,5 


131 8 

17 

31 

32 2 

125.2 

18 

31 


152 3 

19 

31 

36 0 

184 5 

20 

31 5 

33.1 

174 5 

21 

32 

38 7 

210.1 

22 

33 

47 9 

151 8 

23 

33 

42 9 

190 0 

2+ 

34.5 


175 3 

25 

34,5 

37 6 

1164 

26 

35 


135 4 

27 

35 

45 5 

149 6 

28 

35 5 

47 9 

1544 

29 

37 

45 1 

205 3 

30 

37,5 


80 4 

31 

33 

54 7 

186.0 

32 

38 

414 

183 6 

33 

39 

65 5 

177 0 

34 

?9 

60 1 

220 0 

35 

39 


126 0 

36 

395 

36 3 

117.3 

37 

40 

33 6 

147 6 

38 

40 

44.8 

193 4 

39 

40 5 

45 0 

110.9 

40 

41 

43 9 

184 2 

41 

42 

521 

161.5 

42 

43 

53,8 

175 4 

Mean 

321 

39 42 

143 7 

Standard deviation 

66 

10 68 

40.2 
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and tlie first group lowest. The spread of scores on the Andrus men¬ 
tal section IS very closely alike for the three years Whether the 
mental scores (39, 46, 51) are to be considcied rather similar or 
quite dissimilai there is hardly enough data to conclude. With the 
present data the standard deviation of the mean for the first year 
IS 3 4 and of the thiid year is 4 The difference between the means 
of the first and third years, 7, is 1 3 times the sigma of the difference, 
which is S.2 This, of course, is not a large enough difference to 
put it outside of the realm of a chance difference The dilfeience 
in mental score between the fiist and second years, 12, which is 2.4 
times the sigma of the diffeience (o-rft//=4.9), doubtless represents 
a real difference between the groups Paired in the otlicr two w«iys 
the gioups cannot be said to be very different in mental score. 

In motor performance the second and thud years are very much 
alike and arc considerably higher than the first year. Whether the 
relatively young first group, which actually associated in the school 
with childien still older than anv present in the second and third 
year, was made lower in its motor score than it otlierwise would have 
been by being occasionally deprived of apparatus is a question. The 
first and third groups are more alike m chronological age than the 
second and third groups The third gioup stands about midway 
between the othei two in mental age. 

In social-moral traits the second group stands markedly higher 
than the fiist and third, which aie identical in score, except that the 
first group IS spread somewhat more than the third 

In total score, whatever it may mean, the second and third gioups 
are practically identical, and the first group is much lower 

In summary, the second group stands highest iti three of the four 
traits measured by Andrus—and, in standing lowest m the fouith 
trait, excitability, it may be displaying the best rating of the thice 
groups in that trait. 

In emotionality the first and second years are alike, in mental 
score there is a progression from first to third to second, in motor 
skill the second and third years arc alike, and in social-moral tiaits 
the first and third yeais aie alike 

In total “habit** score, the two groups which are similar in late 
of development, though one is older than the othci, and consequently 
higher in mental age, are nearly identical—the second and thud yeais 
The first group, which is like the third in chronological age, is con¬ 
siderably lower in total score than the othei two groups. 
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TABLE 7 


Year 

Age 

IQ 

Emotional 

Mental 

Motor 

Social-moral 

Total 

1927-23 

3 

3 

2 

3 

3 

25 

3 

1923-29 

1 

1 

3 

1 

1 

1 

1 S 

1929-30 

2 

2 

1 

2 

2 

2 5 

1 5 


TABLE 8 


Year 

Age 

IQ 

Emotional 

Mental 

Motor 

Social-moral 

Total 

1927-28 

_ 

— 

— 

— 

— 

— 

— 

1928-29 

-h 

+ 

-— 

+ 

+ 

■f 

+ 

1929-30 

— 

-f 



+ 

— 

+ 


In consideiing the question of whether the nursery school under 
observation attracted similar groups of children from year to year, 
the answer in a very general wav is that it did if a composite is con¬ 
sidered—a composite of age, intelligence, four kinds of “habits,*^ and 
the combination of those habits. 

With respect to separate traits the groups varied from year to year, 
and, furthermore, two groups alike in one trait were found to be 
very different in a second trait, and in a second trait were like the 
group from which they had been very dissimilar in the liist trait. 

Tlie composition of the three groups may be furthei examined by 
putting the paits of Table 6 in teims of the order of magnitude of the 
central tendencies (Table 7), or in terms of the relation of the cen¬ 
tral tendencies of each year to that of the three years (Table 8). 

Such brief analyses, which tend to obliteiatc important facts such 
as the distance of central tendencies from each other, throw into 
relief differences m general characteristics which may exist between 
the gioups, 

Figures 1-5 give the scores on the four sections of the Andrus In¬ 
ventory and the Andrus totals for the three years As pictuied here, 
the three groups seem to be marked off rathei cleaily fiom each other, 

In the central tendencies and variabilities given in Table 3, and in 
the simpler analyses of Table 6, one fact is clear and evident, that in 
their combinations of amounts of traits no two yea is were exactly 
alike This means that a nuiseiy-scliool teacher enioiling her groups 
of children each ycai is encounteiing not only the expected individual 
differences among her children in peisonality profiles, but, evidently, 
a new total problem fiom group to group, as well. Could an exact 
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FIGURE 1 
Emotional Scorgs 

Yearly averagea are iiulicated by stars above the base linea, the total 
average by a star below the base hne 







FIGURE 2 
Mfntal Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 
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Motor Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base hne. 
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FIGURE 4 
Social-MORAL Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 
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FIGURE 5 
Total Scores 

Yearly averages are indicated by ators above the base lines ^ the total 
average by a star below the base line 


and complete record of the educational situation and the teachcr^s 
activities m a school be kept from year to year, apparently it 'would 
show, withm the similarities established by sound procedure, unique 
distributions of concentrations of cflfort and emphasis each year in 
so far as the teacher is responding expertly to the needs of her 
group. 

Agb Groups 

If such an instrument as the Andrus Inventory is to be of maximum 
value, cither in diagnosing children or in estimating changes during 
the year in order to evaluate procedures (assuming for the moment 
that it has been revised to the point of a sound reliability), it is 
necessary to establish norms by age, or by age and economic status, 
or by any other grouping that seems useful 

The number of cases in the present study is too small to be of much 
use in such an undertaking, however, the children have been grouped 
by four-month intervals, and the central tendencies of the scores are 
presented m Table 9 for whatever suggestive value they may have. 

The emotional scoics (^‘excitability*^) seem to have no progression 
of any sort with age They begin at 18 in the youngest gioup and 
end at 16 m the oldest group, with 20*s in between 
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TABLE 9 

Andrus Average dy Four-Month Periods 


Age in 

months 

N Kuhlman 

IQ 

w 

Andrus 

emotional 

Andrus 

mental 

Andrus 

motor 

Andrus Andrus 
aocial-moral total 

19-22 
(18 5) 

4 


18 7 

25 + 

307 

4 1 

78 5 

23-26 

8 

109.8 

(6) 

20,7 

34 7 

45 1 

23 3 

124 0 

27-30 

4 

108 3 
(3) 

21 2 

34 8 

51.9 

21 8 

134 9 

31-34 

9 

113 3 
(7) 

20 8 

S3 7 

64 5 

32,0 

164 4 

35-38 

7 

128 0 
(5) 

241 

-197 

63 0 

312 

156 3 

39-42 

9 

122 1 
(8) 

16 5 

53 3 

61 7 

28 1 

159 7 

The 

mental 

score 

rises with 

jerks 

It seems to have 

three 


levels—Jit 19-22 months, at 23-30 months, and at 31-42 months, 

The motor score rises from 19-22 months to 23-26 months, to 27- 
30 months, and to 31-34 months, after which it remains constant. 

The social-moral score seems also to have three levels. There is 
a big jump from 19-22 months to 23-30 months, and then a smaller 
rise to 31-42 months. 

The total score rises regularly for the first four age groups, and 
then seems to remain constant 

Relations between Traits 

The number of childicn in the total group is too small to give 
reliable correlations, and yet interesting suggestions of relationships 
between traits can be derived from the present data 

Zero-order correlations and various partial correlations may be 
found in Tables lOA, lOB, and 11 The group is necessaiilv 
limited to 31 cases whenevei mental age is included in the calcu¬ 
lations. 

The largest zero-order correlation is that between CA and MA 
(.83) The correlations of motor scoie with MA (60) and with 
mental score (64) are large The correlation of total score with 
CA (,56) and with MA (62) are also idatively large The largest 



182 


JOURNAL OF genetic PSYCHOLOGY 


TABLE lOA 

Intercorrelatioms (+2 Cases) 



MA Emotional 

Mental 

Motor 

Social-moral 

Total 

CA 

— —10 

61 

56 

36 

56 

MA 

— 

— 


— 

__ 

Emotional 


—,10 

03 

— 0+ 


Mental 



7+ 

,33 


Motor 




31 

— 


TABLE lOB 

Intercorrelatioks (31 Cases) 


MA 

Emotional 

Mental 

Motor 

Social-moral 

Total 

CA 

.83 

— 17 

.53 

50 

,27 

56 

MA 


—,05 

42 

.60 

21 

62 

Emotional 



— 22 

— 03 

— 28 


Mental 




.64 

41 

— 

Motor 





30 

— 


negative coi relations arc those of emotional score with mental score 
(—,22) and with social-moral score (—.28). The coirelation be¬ 
tween CA and emotional score shows a distinct negative tiend (—.17) 
The coi relations closest to zero are those between MA and emo¬ 
tional score (—.05) and between emotional score and motor score 
(-03) 

table 11 

Partial Correlation a (31 Cases) 


I C/1 cojtstaiU 

MA with emotional 16 

" ” mental —05 

" motor ,39 

social-moral —04 

" " total .33 

Emotional with mental — 15 

“ " motor 07 

^ “ social-moi al —,24 

Mental with motoi 70 

“ “ social-moral 32 

Motor with social-moral 20 
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TABLE 11 {co7itmued) 


II, MA constant 

CA witli emotional 
" mental 

“ " motoi 

“ “ social-moral 

" " total 

Emotional with mental 
motor 

** “ social-moral 

Mental with motoi 

social-moral 
Motor with social-moial 

III Emotto?ial score constant 

CA with social-moral 
MA with motoi 

social-moral 
Mental with motor 

“ social-moial 
Motor with social-moral 

IV Menial score constant 

CA with emotional 
" motor 

" social-moral 

MA with emotional 
“ motor 

social-moral 
Emotional with motor 

*' “ sociaJ-moral 

Motor with Bocial-rnoral 


— 23 
36 

— 0002 
.18 
.11 
22 

— 003 

—.27 

:>3 

36 

.23 


235 

60 

.20 

65 

37 

30 


— 06 
25 
068 
048 
.48 
082 
14 

— 21 
06 


V Motor score constant 

CA with emotional —18 

social-moral 145 

MA with emotional —04 

“ social-moral 079 

Emotional with mental -—26 

sccial-moial —28 

Mental with social-moial 297 

VI Soaal-moral score constant 

CA with emotional —10 

MA with emotional —12 

“ " motor 58 

Emotional with mental 0009 

" " motor 059 

Mental with motoi 64 

VIL Total scot e constant 

CA with MA 75 
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TABLE 11 {coniinued) 


VIIL 

CA and MA cnnsinni 

Emotional with social-moral 

— 23 

IX. 

CA and emottofial score cojtsiaHt 

MA \yith social-moral 

003 

X 

CA and social-moral score constant 

MA with emotional 

09 

XI 

MA and emoUonal score consia7ti 

CA with social-moral 

.13 

XII 

MA and social-moral score constant 

CA with emotional 

— 19 

XIII. 

Emoiional score and social-moral score constant 
MA with motor 

Mental " 

38 

,61 

XIV. 

CAj emolional scorcj motor score constant 

MA with social-moral 

— 09 

XV. 

CA, motor score, social-moral score constant 

MA with emotional 

.15 

XVI. 

MA, emotional score, motor score constant 

CA with social-moral 

n 

XVII 

MA, motor score, social-moral score constant 

CA wjth emotional 

IS 


It IS interesting to see what some of these relationships become as 
they are analyzed further. Removing the influence of MA» the cor^ 
relation of total score with CA drops to .11, and, with the influence 
of CA removed, the correlation between MA and total score drops 
to .33 The total score, in other woids^ seems to increase with a 
combination of increasing MA and length of life, but follows more 
closely the increase in mental age. 

The high correlation between motor score and both MA and men¬ 
tal score is noticeable. It correlates fairly highly also with CA (.50) 
When MA is made constant, the correlation between CA and motor 
score drops to zero (— 0002) As was pointed out above, emotional 
score and motor score correlate zero. Motor score and social-moral 
score correlate 30. 
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TABLE 12 

Partial Corrci ations Grouped for Motor Scores 


constant 

Motor with MA 

39 

• “ “ mcntnl 

70 

MA consia7tt 

Motor with CA 

—,0002 

** emotional 

— 003 

” mental 

53 

** social-moral 

23 

Emoitonal constant 

Motor with MA 

60 

“ " mental 

.65 

Mental constant 

Motor with CA 

25 

“ “ MA 

48 

“ *' cmoticsaal 


sociaUmorat 

06 

Social-moral constant 

Motor with MA 

58 

mental 

64 

Emotional and social-moral constant 

Motor with MA 

,58 

mental 

61 


Further relations are shown in Table 12 The evidence seems to 
show clearly that motor score inci eases as both MA and mental 
score increase (MA and mental score correlate ,42 with each other, 
but with CA constant, only —.05). Fur the i more, excitability and 
motor skill do not seem related (except that with mental score con¬ 
stant they correlate slightly, 14). Motoi score and social adjust¬ 
ments maintain some relationship even with MA constant (,23) or 
with CA constant (.20), but when mental scoie is made constant 
they have a zero correlation (06). 

I'he raw con elation between mental score and social moral score 
is ,41; with CA constant it becomes .32, with MA constant, .36. 

The correlation, then, between social adjustments and motor score 
seems to depend upon the third factor of mental scoie, whicli main¬ 
tains throughout a real correlation with both social adjustment and 
motor score, The "mental” section in the Andrus Inventoiy con¬ 
tains a large measuie of language contiol Perhaps language helps 
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noticeably in social adjustments; and perhaps motor performance and 
language play back and forth on each other, or perhaps both are sub¬ 
servient to some fundamental maturation phenomenon. 

It IS to be remembered that the zeio-order correlation between MA 
and mental score ( 42) drops to zero with CA constant. With MA 
constant, CA and mental score correlate .36. The ‘'mental** section 
of the inventory is, then, measuring something which increases as one 
lives longer, regardless of one s MA level. 

Motor score and mental score do not behave alike with reference 
to Icngtii of life. Although the zero-order correlations with CA are 
almost identical { 50 and .53), with MA constant, as has been said, 
the CA-mental score correlation maintains itself fairly well (.36), 
but the CA-motor scoie correlation drops to zero (—0002) 

TJiere seems here to be evidence that motor development depends 
upon a growth factor (correlation with MA rather than length of 
life) and upon an experience factor (correlation with mental score 
and social-moral score winch seem to have no connection with matu¬ 
ration as evidenced by MA and considerable connection with length 
of life). 

(The zero-order correlations between social-moral score and CA 
and MA are .27 and .21 With MA constant, the social-moial-CA 
corielation is 18, and with CA constant, the MA-social-moial cor¬ 
relation is zero, —.04.) 

The emotional scores (emotionality or excitability) are associated 
with the other scores as shown in Table 13. The zero-order corre¬ 
lations of emotionality with the other traits are all negative, all small, 
and two arc practically zero—MA and motor. 

The correlation with social-moral score lemains negative and in the 
20*s no matter what factors are held constant. The child who is 
excitable and the child who is well adjusted socially tend not to be 
the same cliild 

(It should be remembered here that the inventoiy subtracts un¬ 
desirable from desirable social traits, whereas in the emotional score it 
lumps all excitability together without attempting to distinguish de¬ 
sirable from undesirable behavior. The material of the two sections 
IS similar in some limited respects How these ciicumstances may 
affect the correlation it is hard to tell.) 

As has been said, the correlatoin of emotionality with MA is piac- 
tically zero. However, when CA is kept constant a positive correla¬ 
tion appears, although it remains small ( 16). It would seem then 
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TABLE 13 

Correlations or Emotional Scores with Other Scores 


Emotional score 
with: 

Zero 

order 

CA 

constant 

MA 

constant 

Mental 

constant 

Motor 

constant 

Social-moral 

constant 

CA 

— 17 


—.23 

— 06 

—.18 

— 10 

MA 

—.05 

16 


0+8 

— 04 

— 12 

Mentnl 

— 22 

— 15 

— 22 


—.26 

.001 

Motor 

— 03 

07 

— 003 

14 


06 

Social-moral 

— 28 

— 2+ 

— 27 

— 21 

— 28 



CA and MA con$ta7ii 

Emotionnl with social-moial 

—.23 

MA and soaal-vioral constant 

Emotional with CA 

— 19 

MA, motor, and social-moral constant 

Emotional with CA 

— 15 

CA and social'Vioral C07isia7ii 

Emotional with MA 

09 

CA, motor, and sociahnioral co7isiani 

Emotional with MA 

.15 


that there is a little tendency when children are the same age for those 
who are at a lugher mental level to be somewhat more excitable 

When the children are all at the same mental level the con elation 
between emotionality and CA becomes a laiger negative quantity 
(—.23), In other words, the older children are then seen to be the 
steadier children 

The mental score maintains an appieciablc low negative correla- 
tion with emotionality except that it becomes zero when the childien 
arc all equally well adjusted socially. In other words, what the 
child knows and has gained in mental skills (as tested by the mental 
section) has no connection with emotionality when the group are 
all equally well adjusted socially, but when they are alike in other 
traits taken one at a time the child who knows more is steadier 
Especially when the children are alike in motor skills, then the child 
who is better equipped mentally is less excitable. 

Motor skill or its opposite seems to have no connection with ex¬ 
citability (all paitials zero) except that when the childien all know 
the same amount (mental score) there is some tendency for the more 
skillful children to be more excitable (r= 14). Othciwise there 
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docs not seem to be any tendency for the clumsier child to be ex- 
citable> nor for the excitable child to be skillful 

When the children are equally well adjusted socially neither CA 
nor MA has much connection with emotionality but there does re^ 
main a low negative correlation with both factors (— 10 and —12) 
which suggests that the older and brighter children may be steadier. 
However^ since with both CA and social-moral constant the correla¬ 
tion with MA IS .09, It may be more advisable to remember that 
within a given age gioup (exactly the same age) the brighter children 
tend to be more excitable. 

The relationship of sociahmoral score with other traits is shown in 
Table 14. Social adjustment has a low positive cOncIation with all 
the other traits tested except emotionality. As has been noted the 
negative correlation with emotionality maintains itself throughout 
all first-order partials. 

When CA is kept constant the correlation between MA and social 
adjustment is in effect zero (—04). When MA is kept constant 
the correlation between CA and social adjustment remams positive 


TABLE H 

Correlation of Social-Moral Scores with Other Scores 


Social-moral 
score with 

Zero 

order 

CA 

constant 

MA 

constant 

Emotional 

constant 

Mental 

constant 

Motor 

constant 

CA 

27 


18 

23 S 

068 

14S 

MA 

21 

— 04 


,20 

08 

.08 

Emotional 

— 28 

—.24 

— 27 


—.21 

—.28 

Mental 

41 

.32 

36 

.37 


,297 

Motor 

.30 

20 

23 

30 

.06 



CA and MA consWit 

Social-moral with emotional —,23 

MA and emotional coitstani 

Social-moral with CA .13 

MA, ernolioTialj and motor constant 

Social-moral with CA .14 

CA and emotional constant 

Social-morai with MA .003 

CA, emotional, and mo/or coiitflnnf 

Social-moral with MA —09 
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and appreciable, though low ( 18). Within the age limits measured, 
and under nuiscry-school conditions, being socially well adjusted 
seems to be connected with having lived longer and seems not to be 
connected with mental level 

The highest group of correlations with social adjustment are those 
with mental score. In the zero-order correlation and throughout all 
of the fiist-ordcr partial coi relations the figures are maintained be¬ 
tween 30 and .40 Both social adjustment and one*s mental skills 
seem more closely connected with length of life than with MA level, 
as though they weie both learned traits (subject, of course, to the 
learning capacity of the given mental age). 

Whether either facilitates the other, as, for instance, whether know¬ 
ing moie language helps one^s adjustments, or possibly becoming 
bcttei adjusted increases one's perceptual patterns and thus one's 
language, or whether both aie simply independently results of longei 
life, the present data cannot detczmine. 

WJien mental score is kept constant tJie coirelations between 
social adjustment and CA, MA, and motor score all become prac¬ 
tically zero ( 07, 08, 06) In all the other first-order partials the 
correlations between social adjustment and motor score have main¬ 
tained a low positive value (from ,20 to .30) Apparently the asso¬ 
ciation of social adjustment with motor score is by way of amount 
known (mental score) as was suggested above or possibly all three 
are independently associated with length of life 

When all of the children are alike in motor skills, the correla¬ 
tion of social-moral scoie with MA level appioaches zero (08), 
but there is a slight tendency for the older children to be better 
adjusted (.145) and a greater tendency foi those who have more 
mental skills to be better adjusted ( 297) 

Comments 

Since the number of cases used in tlie experiment is small, the 
results can be only suggestive However, they may serve to raise in¬ 
teresting questions of relationships between traits for further investi¬ 
gation. 

Whatever relationships may be found in this and other experi¬ 
ments bring in their tram further kinds of questions as to whether 
either emotionality oi social adjustment can be influenced thiough 
modifying the other trait, whether devising environments and pro¬ 
cedures to increase motor skills will acceleiate gam in othei desiiable 
traits, and so on 
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Possibly experimentiJ on procedure (m its largest sense) and its 
results in the development of cliildren are among the most interesting 
and the most significant, even though among the most dilEcult, psy¬ 
chological expciiments waiting to be done. 
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LES "HABITUDES*’ DE TROIS GROUPES SUCCESSIFS D’UNE 
^COUL MATERNELLE 
(R6siini6) 

On a fait unc Hate des "habitudes” (Andrus) de 14 enfanta dans chacun 
dd troia groupea aucccssifa d'une fcole materneHe (Q. I. moyena Knhlman de 
109, de 123 et de 129) Lea troia groupes out differ^ en chacun dea quatre 
traits (emotif, mental, moteur ct social-moral) et en leui combinaison de 
traits, cc qui prouve qii*une maitresse de la m6me ^ede maternelle n*a pas 
la menie tiche totale d’enseignement d’ann^e en ann^e 
Le moyenne fait h mtcrvallea de quatre mois ne montre aucun change- 
ment du r£sultat Emotif Les autres traits et le r6>4ultat total a’accroissent 
jusqu*^ 31-3+ mois. Le resultat total s'accroit avec Page mental et la 
longueur de la vie mais est plus associe fh P^ge mental 
Les correlations entre le resultat moteur ct A M (0,60) et entre le 
T^aultat moteur et le iSsuUat mental (0,6+) sent les plus felevees Ouand 
I'agc mental est constant, Page chonologique et le resultat moteur donnent 
une Corrdjatlon de nulle. La coirelation entre le resultat 6motif et le 
resultat moteur est nuUe Une correlation entre I*adaptation sociale et le 
r6auUat moteur depend, parait-il, d’un troisi^me facteur, le resultat mental, 
(que mesure une combmaison de I’fige mental et de I’apprentissagc). Le 
d^veloppement moteur depend et d*un facteur de croissance et un ifacteur 
d’expericnce Quand I'A C est constant, les enfants au niveau mental le 
plus clev6 tendent a ^tre un peu plus enclins & s’emoiivoir Quand l^A.M 
est constant, II parait que les enfants les plus sont les moms enclins h 
s’^mouvoir, Le r6suUat mental a une correlation n^gattve peu felev^e avec 
l’£motionalit6, sauf que la correlation est nulle qunnd Ic resultat social-moral 
est constant Quand les autres traits, consid^rds s6par6ment, sont constants, 
I’enfant qui sait le plus est moms end in ii a’^mouvoir. 


O’Shea 
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GEWOHNHEITEN VON DREl ADFEINANDERFOLGENDEN KIM- 
DERGRUPPEN FtlR VORSCHULPFLICIITIGE KINDER 
(Referat) 

Die Verfasserm notierte die "Gcwohnheiten*^ (‘‘Habits’^ nach Andrua) 
ron 14 Kj/idern aus diei aufeinanderfolgenden Kjndergruppcn fur vor- 
schulpflichtlge Kinder In den drei Gmppen war der durchachnittliche 
Ifilcl/igenzquotient ^i3ch Knhiman bezwecWidi 109, 123, und 139 Die drej 
Gmppen waren m Bezug nuf alle vier Eigenschaftagruppen, d,h, affektiv, 
geistig, motonsch, und sozial-morahsch, wie auch in den Verbmdungeii 
dicser Eigenschaften, verachieden Hicrdurch wird erwiesen, das der 
Lchrerin ciner Klassc fur vorscliulpflichtige Kinder m der selben Schule 
jedes Jahr emc andere gesammte Lchiaiifgabe bevorstclit 

Nimmt man fur je vier Monatc zusammen die Durchsclmittszahl, so zeigt 
sicli kein Unteiscliied in den an den nffcktiven Prufungen cilialtenen Zahlen 
(emolional scores) Die fur die andeien Eigcnschaften cihaltenen ZahJen 
und die Gesammtzahlcn nehmen bis zu 31 bis 3+ Monaten zii Die Gesammt- 
zah! mmmt mit Zunahme des geistigen Alters (mental age) und des 
Lebensaltera zu, stcht aber zn dem geigtigen Alter m einem naheren Ver- 
haltniss< 

Die liochste Koirelationen aind die zwischen der an motoiischen Prufung¬ 
en erhaltenen Zahl und dem geistigcn Alter ((iO) und die zwischen dieser 
motorischen Zahl (motor score) und der geistigcn Zghl (mental seme) 

(64) Wird das geistige Alter konstant gehalten, so ist die Korrelntion 
zwischen dem chronologischcn Alter und der motorischen Zahl Nul Die 
Korrelation zwischen der affektive Zahl (emotional score) und der motor- 
ischen Zahl ist Nul Elne Korrelation zwischen der sozialen Anpnssungs- 
fahigkeit (social adjustment) und der motorischen Zahl scheint von einem 
dntten Bestnndteil, der geistigen Zahl abhangig zu scin, die cine Kombina* 
tion aus gcistigem Alter und Lernfalugkeit misst Die motorhehe Entwick- 
liing 1 st sowohl von einem Erfahrunggfaktor abhnngig, Wird das chron- 
ologische Alter konstand gehalten, so zeigcn sich die alteren Kinder als die 
standhafteren (steadier) Die geistige Zahl erweist eine niednge negative 
Korrelation mit der Affektivitat (emotionality) ausserhalb der Tatsache, 
dass wenn die sozial-morallsclie Zahl konstant gehalten wird, die Korrelation 
Nul Ist Wenn die ubrigcn Eigenschaften der Reilie nach konstant gehalten 
werden, zeigt es sich, dass dag Kind das mchr weisg weniger erregbar Igt* 

O^She^ 



GESTALT PRINCIPLES IN THE SIDEWALK DRAW¬ 
INGS AND GAMES OF CHILDREN* 

Ftofji the Psychopathic Deparlmeni of the Uellevue Hospital 


Lauretta Bender 


Children’s drawings have been studied extensively from many 
viewpoints, and these studies have thiown much light on the con- 
ceptional and intellectual dcvelopnient of the child Goodenough (8) 
has been able to standardize children’s drawings of men and there¬ 
by offeis a simple and appaiently satisfactory test for the child's 
intellectual level of development, Before her, however, Sully (24) 
in 1897 had made a very valuable study of children’s drawings at 
diftcient developmental stages «and ainved at conclusions very simi¬ 
lar to those established by Goodenough’s more systematized study 
He outlined three stages’ (1) There is an early stage of vague, 
formless sciibbhngs resulting from an aimless swaying of the pencil 
to and fro and piodiicing a chaos of slightly curved lines These 
scribbhngs arc purely spontaneous and have no resemblance to any 
model presented, They may accidently resemble some form and 
be given a name, or the child may make believe that they have some 
meaning which is arbitrarily given, as when Preycr’s (18) child m 
his second year wbuld say that he was “writing houses” while he 
was scribbling m this fashion. (2) There is a second stage of primi¬ 
tive circulai design best cbaiactenzed by lunar schemes of the human 
face. This is gradually evolved from the first stage as the curved 
lines become loops, and crudely placed dots indicate that the lela- 
tionsiiip of feature is more important than their details. Trunk and 
limbs are entirely unimportant (Plate 6, Figure 1) (3) In the 

latci stage theic is a moie sophisticated treatment of the human and 
animal forms. Sully makes the interesting observation that tlie early 
pictorial foims of human beings and animals have an embryonic 
configuiation, He concludes that the child as an aitist is more of 
a symbolist than a natuialist 


*Recomincnded by Paul Schilder, accepted fojr publication by Carl Mur¬ 
chison of the Bditorinl Board, and received in the Cdltonal Office, January 
28 , 1932 
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Tlie repoit of investigations the world over shows a remarkable 
constancy in the order of development both m regard to the method 
of indicating separate items and tlicir relationship to each other and 
the Older in which these items and lelationships tend to appear 
Rouma (19) who had made one of the most extensive studies, in¬ 
cluding the productions of subnoimal children, found that the draw¬ 
ings of these children were similai to those of younger children and 
were charactei ized by frequent rcgiessions to the infeiior stages with 
special emphasis on automatisms, flight of ideas, fiagmentation, 
mcticulousness, and frequent recurrences of the same foim 

The careful studies of individual children piobably give us as 
much information as any other appioach to the subject. Baldwin 
(2) followed the couise of his child in hci ability to draw from the 
19tli to the 27th month At the cailiest age there was ^^thc simplest 
and vaguest and most geneial imitation of the teacher’s movements, 
not the tiacing of the mental picture There was no semblance of 
conformitj^ between the child’s drawing and the copy She could 
not identify it hciself,” He found that at the 19th month there 
were only sweeping, whole-arm movements from the shoulder, a few 
montJis later she began to flex the elbow and wj ist, and at 27 inontJis 
she was able to manipulate her fingers. At that time her produc¬ 
tions weie made of loops in the clockwise direction with an empliasis 
on the horizontal plane. In each new drawing theic was a tendenev 
to carry over a whole or a part of the pievioiis drawing Thus it 
would appeal that the motoi functions develop m part separate fiom 
the peiceptive functions Similai observations were made by Preyer 
(18) in the development of his son. Ament (1) found that at thiee 
years of age there is no resemblance between the child’s drawing and 
the model Latei, the first recognizable drawings weie of man made 
up of loop units and then of animals made m the same wav* Some 
of Ament’s illustiations of children’s diawings of animals are of 
paiticular interest. They were made in such a way that there was 
a Jong Jiorizontal loop for the body and a small lound loop at the 
left side for the head, but the body loop extending to the right was 
bent around a little and was terminated by a culling tail that bent 
with the whole figure m a clockwise diicction. Near the head was the 
first small loop for a leg and this was peiscverated five or six times 
without regard foi the natural number of legs, and all weie bent witli 
the figure in a clockwise direction so that tlie whole gave the marked 
impression of a whiil or vortical design In the same w«ay the child 
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made a stork, cow, pig, dog, mouse, and cat Shinn (22), in fol¬ 
lowing the development of her niece, found that the child could 
jecogni^e 0 m hei 12tli and 13th month, although she then tended 
to confuse jt with G and Q, which, howevei, she learned to dis¬ 
tinguish in the next few weeks. In her 109th week she drew circles 
in imitation of hci aunt’s arm movements and made many spontane¬ 
ous scribblings back and foith ovex each other. 

Goodenough, from a caieful analysis of published studies and hci 
own matcual, made something of the following summaiy In young 
childien theie is a iclationship between concept development as shown 
in drawings and in general intelligence. Drawing is pnmaillv a 
language oi form of expicssion to the child, In the beginning he 
diaws what lie knows This is Vciwoin’s (25) ideoplastic stage, 
Later he attempts to draw what he sees This is the physioplastic 
stage The fcatiues of the ideoplastic stage are seen in the child’s 
tendency to exaggeiatc size of items that seem impoitant or inteiest- 
mg, and to minimize or omit the othei paits The child pays little 
attention to the details of the object before him. Goodenough’s psy¬ 
chological inteipietation of children’s diawings is summaiizcd as 
follows. Association by similaiity; analysis and evaluation of com¬ 
ponent parts and thcii spatial relationships and pioportions; judg¬ 
ment of the same; abstiaction, icduction, and simplification of parts, 
coordination of eye and hand movements, adaptability These con¬ 
clusions were influenced in part by those of Paulsson (17), where 
he concludes that "meaning” is the guide to giaphic stiucture in their 
development from piimitive schematic stages to the highest manifes¬ 
tations of the artistic mind Such conclusions weie based on his 
studies of adults’ efforts to interpret meaningless blots into beautiful 
drawings according to the interests of the subjects From tins ma¬ 
terial he concluded that association by similarity is an important part 
in graphic art and that the first impulse towards graphic expression 
has Its origin in the desire for emotional outlet and pleasure derived 
from objectification of emotion A much earlier analysis by Cush¬ 
man (7) seems to give us more insight into the subject; she says, "All 
the fine arts have this in common—they interpret the human mind. 
This mind is so constituted tliat it seeks organization of the mateiial 
with which It deals. Therefore logical unity or aiiangement is the 
basic principle of all art In those arts which appeal through the 
eye the unity must be spatial This unity is more important than 
detail,” Coming in 1908, this is an interesting anticipation of the 
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Gestalt theoiy of sensory oiganizaton, although, of course, Kohlei 
(13) goes much fuithei, stating that ‘^oidei and distribution in the 
sensory field is in each case the lesult of sensory dynamical interac¬ 
tions,” and “that all cxpenenced older m space is a tiue lepie- 
sentation of coiresponding oiclei in the underlying dynamical context 
of the pli^^siological process ” 

The classical statement that the “child diaws what he knows, not 
what lie sees” seems to have had undue influence on the psychological 
inteipretation of cliildreri^s diawings It is obviously unfaii to the 
child He knows a gieat deal moie than he diaws. Thus, Good- 
enough heiself points out tlie fact tliat the small child can iccognizt 
his mothei oi even a small photoguiph of his mothei, although neither 
lie, nor, indeed, most adults, could tell by what detail oi combina¬ 
tions of details this is possible, noi could he oi most adults diaw a 
picUiie of the mothei, eithei from life oi by copying a photogiaph, 
by which he oi anyone else could later recognize the mothei. Oi, 
again, as Goodenough points out, a child of three can point to his 
own hair or that in a good pictuie, but he almost mvaiiably omits 
the hair when he draws a picture of a man. 

It thus becomes apparent that what a child knows is based on 
peiccptional and therefore conceptional recognition of ceitain con¬ 
stellations 01 Gestalien that have significance foi him, and that this 
capacity is not based upon his lecognition or analysis or evaluation of 
details as such, but of thejr lelationship to each otliei and to his whole 
world On the othei hand, his graphic repiesentation of Ins world 
IS based on his ability to make symbols that icpiescnt these ielation- 
ships of paits and their total meaning to him This ability is one 
that, even in the average adult, falls fai below what he knows about 
his woild Our pioblem, thercfoie, is to discover the mechanism 
for the origins of giapluc symbols. 

Of couise, in such a pioblem there aie both motoi and sensory 
elements which are so mteiwoven that they cannot be sepaiated and 
which form an organized peiccptional-motoi pattern, Koffka (14) 
has pointed out that even during development all motor acquisitions 
have a sensory component, and it is also held tliat movement is a 
necessary condition for perception, at least in the primitive stage of 
development (Katz, H, P 77) Thus the organism is indeed an 
organism-as-a-whole or no organism at all 

It is especially not possible to eliminate the motoi side of the 
problem m children, as they do- not have the language facility to de~ 
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bcnbc thcii perceptual experiences, and we must therefoie deal with 
the visual-raotoi pattern of djawings The child must first be able 
to manipulate his own hands and the tool before he can draw at all. 
It appears that the motor activity develops first or at least inde¬ 
pendently of the optic imageiy, and that the child’s fiist productions 
are purely motor phenomena or merelv hand movements or scrib- 
blings without meaning, and that his first satisfaction is deiived from 
the simple rhythmic movement. Later, he adds meaning to his own 
scribblings, and only subsequently staits his drawings with some pre¬ 
conceived concept. This purely motor stage persists even at an 
age wlien the child recognizes and icacts to many complicated sen- 
soiy patterns in his world. 

Goodenough has reviewed the findings from the many workers 
in all paits of the woild, including studies of primitive children (15), 
and they have shown a reniaikably constant oidei of development 
Rouma (19) and Burt (6) have shown that, in general, backward 
children draw like younger children. My own studies of defective 
adults (3) and Afncan Negio cliildien (4) show bimilar pictures in 
the development of the visuo-motor pattern analyzed from the Gestalt 
point of view The motor pattern must vaiy considerably under 
these conditions, especially as some of the Negro children had nevei 
used paper and pencil before The defective adults which I studied 
in some cases had not had paper and pencil m their hands for 10 or 
15 years, if ever Thus we seem justified in assuming that motiliiv 
is not the large element in the giaphic productions and that the 
organization in the sensory field itself, as well as the conceptional 
interpietation, are the big factors. 

Analysis of diawings of childlen from the Gestalt point of view 
has been limited to a veiy few studies My own analysis (3) of the 
copied forms of the Wcitheimer (27) Gestalt patterns by defective 
adults and schizophrenic individuals led me to conclude from this 
data alone tliat the visuo-motoi patterns arise fiom movement, prob¬ 
ably vortical, and that inteinallv organized Gestalten evolve geneti¬ 
cally by a progressive organization in connection with the integrated 
intellectual functions 

thus appears that the more primitive sensory-motor pat¬ 
terns arc dependent upon the principles of constant motion of 
a whirling or vortex; type with an associated radiating direc¬ 
tional component and with a tendency to emphasize the hori¬ 
zontal plane Fixed points are difficult and straight lines are 
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not accomplished as the shortest distance between two fixed 
points but as an expression of radiating tendencies Crossed 
lines and angulnted forms present great difficulties The first 
evidence of expressed form was shown at the second year level 
as little units of whirls or loops which weie peiseverated moat 
freely in the horizontal plane in a dextrad direction Some 
tendencies for Gestalten weic seen in the third year level as 
rectangular forms either near each other or mside each other 
But some of the Gestalt principles are functions of the more 
highly claboiated perceptional motoric capacities and only ap¬ 
pear at the higher intellectual levels Above three years we 
find the tendency to accentuate the horizontal base line, to control 
peisevcration and to produce wavy lines instead of broken 
ones for the representation of stiaight ones and there is some 
effort to cross lines At the five ye«ir level there is some 
tendency to reduce the piimitivc loops to points and to make 
straighter lines and better recognized Gestalten At the seven 
year level theie is a capacity for many vcitical and ge- 
ometucal Gestalten on the principle of internal organization 
and crossing of foinis At the eight year level nearly all 
Gestalten arc possible, slanting forms are recognized b«t their 
relation to the whole figiiie piescnts difficulties Pairing as 
determined by alight diffeiences is not accomplished The major 
difficulties at this level seem to be in relationships of parts 
to wholes These things aie satisfactorily accomplished above 
the ten year level At all levels all of the original prin¬ 
ciples are m evidence and tendencies to revert back to them are 
always present,” 

It was'albo found that in schlzoplnenia there was a dissociation due 
to reversions back to genetically moie primitive tendencies, 

I have also had the oppoitunit^'^ to analyze the pi eductions of 
some fifty South Afiican childien examined by Dr H Nissen in 
connection with his work under the auspices of the Yale Psychobiolo- 
gical Laboratories. He used the Army performance test for memoiy 
of drawings on children in South Afiica, many of whom had never 
Used a pencil before But many of the same piinciples were found 
as in my other study Thus it was found that Gestalten seemed to 
arise from loops which are pciseveiated or concentric. Below this 
level there was the tendency to fill tiie space offered with scnbblings 
made by large aim movements without legard to the pattern offeied. 
Lines first occuired as houzontalJy continued segments of loops in a 
wave-like relationship Integration occurred by the combination of 
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these forms into related loops, angles, and crossed foims Perfection 
m form, correct numbei of parts (by inhibition of perseveration), 
and propet relationship of parts are added later. Slanting forms, 
angles other than light angles, non-ihythmic relationships, and irreg¬ 
ular forms are most difficult 

An interesting confiimation of the tlieoiy (Kofffca) that develop¬ 
ment comes fiom matuiation and not leaining is brought out by 
comparing the pioductions of one of these South Afiican Negro 
children of 12 years of age and a mental age of 11,5 years with the 
same type of pioduction of an American Negio child of a similar 
cluonological and mental age The pioductions were almost 
identical 

Street (23) standaidized a Gestalt completion test and concluded 
that it measured a specific capacity probably involved in perceptual 
processes Pie used pictuics of diffeicnt complexity in which vary¬ 
ing paits weie deleted to form the backgiound so that, in order to 
perceive the pictuie, it is necessary to complete it by mental closuie. 
No special principles weie used in the deletions so that no definite 
physiological or psychological laws may be followed in completion, 
as, far example, those laws demonstrated by Wertheimer for piox- 
imity of paits, oigani^ation of geometiical foims, or even the oiganic 
organization of the pictuic itself. 

In my present study I became inteiested in the spontaneous pro¬ 
ductions of children in the chalk drawings on the sidewalks and the 
open pavements of parks. The numerous small parks that dot the 
East Side of New Yoik afford a great wealth of material, as, during 
the pleasant weather of the spring and fall, they are always covcied 
with the drawings of the neighborhood children. Apparently no 
systematic study of such diawings has been made They present 
several advantages over the usual paper-and-pencil or slate drawings. 
One iidvantage is their absolute spontaneity. The children draw 
for the fun of the thing and with apparently no other goal in view 
than the immediate joy of activity and production except in case of 
the sidewalk games such as hopscotch, where the drawing affords 
the setting for the game 

The sidewalk drawings also give us an opportunity to study draw¬ 
ings produced under different motoi conditions. The child is usu¬ 
ally either sitting or kneeling on tlie ground on which he is drawing, 
or leaning over from a standing position, or even precariously bal¬ 
ancing himself on roller skates and drawing with large arm sweeps, 
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But the pictures produced in this way aie in many waj^s quite similai 
to tliose desciibed so extensively in the literatuic from the usual 
paper-pencil method 

Perhaps the most iniportant difference is dependent upon the un¬ 
limited amount of space. A child with plenty of chalk, with pave¬ 
ment all about him, witli plenty of time, and totally unconscious of 
any supeivision, rarely draws a complete, isolated figure He diaws 
and draws and scribbles all ovei the place, delighted when his scrib¬ 
bles display some unexpected form, cxpenmenting with this, he 
modifies it first this way and then that by some such simple vaiiation 
as enlarging a loop oi extending a line, often leaving some fragment 
of a design incomplete in ordei to tiy a new variation He may foi 
some reason leave tins place and at some subsequent time take up the 
game again in some new area, oi other playmates may adopt his 
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idea and plaj^ with it in their own way. Thus definite schools of 
design may pievail through a neighborhood for days at a tune. 

It certainly becomes evident that often the satisfaction derived 
from these sidewalk productions is largely a motor one. This is 
especially true of the smaller children, but it also occurs m the older 
ones, They m<ay simply make large arm movements with swaying 
circular lines until they have filled all the neaiby space or have used 
up the chalk (Plate 1) At times they whirl themselves about, mak¬ 
ing laige circles, and then they may fill them in block-wise At other 
times simple designs oi directional features aie shown such as making 
one block of cement white with the others left as background, or lines 
aic drawn from various fixed points on the pavement, or the child 
simply moves along di awing lines m the diiection in which he is 
going Numbeiing things is a frequent pastime possibly closely as¬ 
sociated with the obsessional trends of childicnj blocks of city pave¬ 
ment arc numbered consecutively, oi simple designs as oblongs aie 
made and marked off in paits and numbered. Usually any given 
area is filled with the results of many of these different activities as 
well as with some oi the better-organized pictmes oi older children. 
In the latter case loops and circles in manv variations are gradually 
worked into more elaborate designs. Sully (24) has emphasized 
that the first designs aie ciicular and lunai foims of the human face. 
Shinn*s (22) niece recognized 0'^ at 12 months and and 0*s 
soon after My own studies of defective adults and Negio children 
showed that whirls and loops wcie characteristic of the lowest levels. 
Doia Musold (16), working under Volfcelt, tested childien for their 
ability to disciiminate the size of spheres, surface cnclcs, contour 
circles, and straight lines She found that the small children had a 
better discrimination for spheies than the adults or older children 
but had a much pooiei discrimination for straight lines, This is 
fuitlicr evidence to show that, in the developing mentality, spheies 
(m the case where three dimensions are used) or circles are biologi¬ 
cally better perceived than straight lines. The child is first ac¬ 
quainted with his own and mother’s body> his own feces, his mother’s 
breast, and his mothei’s face Sully has made the interesting com¬ 
ment that the cailiest pictoiial forms have embryonic chaiactenstics. 
We are impressed with the probability that the postural model of 
the body (Schtldei, 20) is the first perceptual expeiience and helps 
to determine the organization of the visual field, foi, as Koffka says, 
*‘it IS not the simplest form but those biologically most important 
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which arc first evident in infantile perception.” However, the 
visual field may have undeilying physiological features of its own 
that determine its oiganization into movement of a whaling, circu¬ 
lar, and wave type Kammer and Schildci (10) have shown that 
the characteristic properties of optic imagery are movements of a 
wavy and circular natuic, with scintillations and multiplications or 
fading and diffusing of the image, oi parts of it, and participation of 
the background in the same pioccss. 

Before we go into a discussion of the moic elaboiate pictorial 
designs of children I want to discuss a gioup of then sidewalk games, 
known as hopscotcJi HopscotcJi is a game tliat has several vaiiations, 
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but> after watching the cliildien play it, I am convinced that the 
variations are dependent upon the different age levels, that is, on the 
maturation level of the perceptual motor pattern Of course, this is 
not absolute, as older children will sometimes play with a younger 
group and vice versa, and older gioups of children will sometimes 
revert to simpler forms, and younger children will sometimes emulate 
their elders. But, in general, small tots just able to hop on one leg 
will make a simple whiil design on the pavement, mark it off in 
blocks (plate 2, Figure 1), and hop from block to block until they 
reach the center The aim is to hop always on the one foot without 
putting the other foot down and without toucliing any line The 
size of the loop will depend on the abilities of the members of the 
group, and it is leadily enlarged or made smaller at the open end. 
This IS a very simple game, but appaiently it affords considerable 
satisfaction for tots of foui years to six oi seven yeais of age One 
sees in tins an almost puie example of a perceptional motor game 
involving the piinciplcs of a visual pattern of the primitive whirl 
type and a motor pattern involving the simplest rhythmic hopping in 
a whirling direction Whirling is an activity which young children 
apparently enjoy very much and which is probably dependent upon 
their primitive postural reflexes and vestibular sensations (21). Simi' 
lar whirling games were also played by KohleFs (12) apes. 

The more mature children make a hopscotch design like Figure 
2 of Plate 2. The general outline is more rectangular, although it 
IS rounded at the top where ^^heaven^’ or “home” or “rest” is located. 
The rest is marked off by cross lines into eight or ten square sections 
The aim here is more complex, A block is also used, and the child 
hops and kicks the block from one square to the next until it reaches 
the top Without the child^s touching a line or putting down the other 
foot; the block must be kicked each tune into the proper spaces with¬ 
out letting it stop on a line This involves several more complicated 
piocesses. The piimitive circular form has organization only from 
the periphery to the center and in a clockwise or counterclockwise 
direction But m this second form we have a top and bottom and 
right and left side, and there aie also straight lines crossing each 
other. The motor pattern requires a better adaptation and includes 
the accurate control of an inanimate object and also a back-and-forth 
direction, 

A still more sophisticated form, of this game is played by girls of 
eight or ten years. They make a design such as is seen in Figure 3, 
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Plate 2 Here the pattern includes the alternate position of form, 
and the motor activity includes an extra step ovei the paired spaces 
wheze the girls will put both feet down over tlic paired spaces be¬ 
tween each hop in the individual spaces, at the same time kicking the 
block fiom one space to the next. This repiesents merely an 
elaboration of the former game by adding an alternate rhythm in 
both the sensory and motoi sides of the game. 

I must call attention to the close resemblance of the vaiious senb- 
blmgs shown in Plate 1 and these hopscotch designs as sliowii in 
Plate 2 Besides this, Figure 1, Plate 1 was found in very small 
proportions not far from an area where the girls were playing the 
game as shown in Figuie 3, Plate 2. Thus is seen the tendency for 
the games to grow out of the primitive sciibbJings and for design to 
be influenced by the games by reverting back to the simpler forms 
of loops. 

Of greater interest are the diawings tliat are scattered lavishly on 
the sidewalks in a spirit of experimentation such as are seen in Plates 
3, 4, and 5, In Plate 3 we see a study m whiriigigs, sometimes 
just for their own sake, as in the lower left-hand corner, or as the 
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tail of a cat, as in the lower rigUt-liand corner, hut moie often as 
the central theme in a human figure, m which it is fcatuied as the 
hail The rest of the body is suppressed in different ways, once the 
legs and feet are missing but the hands ate exaggerated, again the 
aims are missing but the legs are bettei represented, but at best are 
unimportant as compared to the hair. And even the arms, when 
present, are so casually placed as to appeal connected with the face 
or belly The body is always shown in a similar way, as is also 
the face, in which only the eyes appeal as features Even in the cat 
a similar pattern is shown. In different parts of the same park, 
different modifications of this design were seen and continued to 
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appear foi scveial days. One might look upon it as a period m 
which the school of whirligigs dominated the art tendencies in this 
paiticular locality 

Plate 4 shows a Halloween studjL ft was found at Halloween 
time. The simple incomplete piimitive loop is used with vaiiations 
to form an apple, punapkin, jack-o’lantein, a bouquet, and several hu¬ 
man forms. The surrounding neighborhood was coveied with many 
more of these in various forms of fiagmentation and evolution 
Plate 5 repiesents an experiment in angular cacatuies Its simi¬ 
larity to the second foim of hopscotch is evident, although no hop¬ 
scotch was seen rn this park at this time. 

A well-developed giil of about seven years was seen experimenting 
with triangles and squares in the study m Figuie 2, Plate 5 One 
might comment along the way, that the modem tendencies in cubist 
art rcpicsent about a sevcn-yeai level in the matuiation of pictorial 
symbolism. It is as though the cubist said “Lo and behold, I have 
outgrown the infantile level of loops and ciicles and can now ac¬ 
complish and appreciate stiaight lines and crossed lines I” 

The more sophisticated drawings of the older children aie often 
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isolated figuies and do not differ much from the paper-and-pencil 
drawings which have been so extensively studied and finally stand¬ 
ardized by Goodenough. Theie are, however, some important points 
til at may at least be emphasized As a rule, the child does not draw 
man-in^general with the interest focused on the correctness of the 
details, neither is it any special man with the emphasis on the form, 
ratlier is it a man doing something As Guillet (9) found, the small 
boy is chiefly interested in what the men and animals he secs in 
pictuics are doing, and he is less interested in their form or anv 
other detail. The Stanford-Binet tests show that the young child 
defines things m terms of their use, and, as Koffka says, to the child 
the man is not made up of his members but the members belong to 
the man, therefore, if the picture drawn is depicting some concept 
that does not utilize some member, that member is likely to be de¬ 
leted m the child^s diawing (Plate 4) Thus the man walking 
docs not need arms, and the man urinating needs not only genitals 
but also the umbilicus which is suggested by these, but which is 
usually not shown in the drawings of men; and the man with a hat 
does not need legs, etc. Nevertheless, one is impressed with the pic¬ 
torial success of the prominent idea, as in the case of the urinating 
man—with his spread legs and even the expression on his face. The 
man walking gives us an excellent example of the influence of the 
sensory field on the pictorial forms It has been experimentally 
shown by Kanner and Schilder (10) and Wertheimer (26) that the 
perception of motion is accomplished in the optic imagery by fre¬ 
quently recurring (or many) static figures Or as the 27-montlis- 
old child, Ruth, said when remonstrated with by her aunt for putting 
so many little dashes for legs about the round loop that she called 
a mouse, *‘1 give dat mouse many legs so he can run wight away*^ 
(Brown, 5). That children's drawings are sometimes apparently 
symbols of unconscious concepts is shown in Figure 3, Plate 6, 
which represents a fragment of a very elaborate design made up of 
many interwoven forms like the simplest circular hopscotch, with the 
cross lines apparently representing many stairs up which girls were 
climbing at more or less regular intervals That they were girls is 
evident by the breasts and umbilicus (infantile vagina^) and the 
curls Th^re were about 25 such girls, all obviously similar, though 
varying by lacking in different details; some without hair or arms 
or legs but all showed the sex features At the top of this intricate 
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Stair design (inside of the many loops) was a liouse. That this is 
a sex fantasy is evident. 

In psychological terms wc may say that the goal in children's 
drawings is to establish an equilibrium between the mental symbols 
as determined by the biological background of the perceptional motor 
pattern at the different stages of the maturation of the organism as 
3 whole and the reality of the world as it is perceived The traces 
that are used must correspond not alone to the stimuli that produce 
them but also to the organization characteristics of the sensory field. 
Wulf and Koffka (28) have done some experiments on traces that 
bear on this subject. They showed a vaiicty of simple geometrical 
forms to adults and asked them to reproduce them after intervals of 
from 24 hours to a month or more. In many successive productions 
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there were constant progiessive changes towards a simphfication oi 
exaggeration of the figure but generally towards a balanced or sviH' 
metrical form It thus appears that the traces that wcic oiiginally 
produced by the stimuli were modified by the biological chaiactcr of 
the field in favoi of a closei organization. Koftka (12) has said, 
**The development of such configuiations can not be conceived as a 
simple combination of sensations or as an outwaid manifestation of 
a juxtaposition of lepeated sensations but as a result of a pioccss 
which alters, refines, rccenters, eniiches the configuration throughout 
Its entire make-up—a procedure in which nnaturation participates 
laigcly,” and, we may add, oiganization also participates as a func¬ 
tion of the sensoiy field as emphasized by Kohler, piobably also the 
motoi pattern, the postural model of the body, and other sensory 
experiences may participate 
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LES PRINCIPES DE LA GESTALT DANS LES DESSINS SUR LE 
TROTTOIR PAR LES ENFANTS 
(Resume) 

Les dessms spontanes siii les trottoirs ct les pavngea pnr les enfants ct 
de tels jeux que la maielle offrent un excellent matdrrcl pour ^analyse psy- 
chologiqiic dc la gencse et de la maturation de la perception de la forme 
et de son expression motricc chez les enfants Chez les jeunes enfants les 
dessins et les jeiix sont pnncipalement unc forme motrice de I'expression 
des balancements rythmicpies des bras et des rotations rapides du corps 
Les formes i6sultantes qui ressemblent aux boucles et aux rotations ac- 
qui^rent pen A pen line signification pour I’enfant Bien des experiences 
spontanees avec diverses deviations et combinaisons des formes les plus 
simples sont typiqiies de revolution aux dessms moms naifs des enfants 
plus ages, Ainsi ce qu*6prouve I'enfant est bas6 siir la i6cognition per¬ 
ceptive et done conceptivc de certains groupcs de formes ou Gcstalten qui 
lui offrent nne signification Ceci n’est pas base sur son nnalync ou sur 
son Evaluation des details tels quels mais sur Icur relation les uns aux 
autres et a son monde entiei Ses dessins repr^sentent son hnbilet6 h. 
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fa ire dea symboles qui representcnt ces relfltions dca parties et leur signlf). 
cation totale pour lui. Le but de sea dessina c'est d^^tnblir un dqinkbre 
entre ces aymboles mentaiix comme d^ternim^ par le fond de la forme 
perceptive motrice aux divers stages de la maturation de Forganiame total 
et par la r^alit^ du monde pergu par lui Les traces employdes doivent 
correspondre non seulemcnt aux stimuli qiii Ics produisent mais aiissl ^ 
Torganisation caract^nstique du champ des seng et sent ausai influcncdes 
probabiement par la forme motrice, Ic module dc posture du corps, et 
d’autres experiences senaorifiUes 

Bender 


GESTALTPRINOTIEN BEI DEN ZEICHNUNGEN VON KINDERN 
AUF DEM TROTTOIR 
(Referat) 

Die spontanen Kreidezeichnungen von Kindern auf Trottoir iind Pflaster, 
und Kinderapielc wie Lmieuubcrspnngen (hopscotch) Uefern 

ausgezeichnetcs Material ziir psycliologischen Analyse des Anfangs und 
der Reifiing (maturation) der Perzeption der Foim und ilire motorisclie 
Auaerviug bei Kmdcrn Bti )ungen Kindern sind sowohl dns Kntzeln 
Wie die Spielc emc motonsche Ausserung des rhythmischen Schwingens 
der Armc und des Wirbelns des Korpers Die resultierende Schhng- und 
Wirbelaitigen Zcichnung nehmen allmahlich fur das Kind Bedeutnng an 
Sehr viel spontanes Expenmentieren mit, verachiedencn Vanationen und 
Verbindungen der cmfacheren Foimcn ist fur die Entwicklung zu den 
komplizierteren Zeichnungen der altercn Kinder typisch Die Wahrneh' 
mungen des Kindeg stutzen slch also auf die Eikennung, durch Empfindung 
und daher durch Auffassung, gewisaer Konstellatmnen oder Gestalten die 
fur es Bedeutung haben Letztero grundet sich nicht auf des Kindes 
Analyse oder Verwertung der Einzelheiten als solche, sodern auf ihre 
Beziehung zu cinander und zu seiner ganzen Welt. Seme Zeichnung ist 
cine 'Darstellung seiner Fahigkeit, Symhole zu zeichnen, die dieso Bezte- 
hungen der Teile und ihre gesammte Bedcutung fur ihn daistellcn Der 
ziel seiner Zeichnungen ist die Errichtung eineg Gleichgcwichts zwischen 
dieaen geistigen Symbolen, in ihrcr Bestimmung durch den Hintergnmd 
der perzeptiven-motorigchen Gestalt in den verschiedenen Stadicn der 
Reifung des Organismiis als Ganzes, und der Wirklichkeit der Welt 
so wie SIC vyahrgenommen wird Die verwendeten Linicn (traces) 
mussen nicht nur den sie verursachenden Reizen, sondern aucli den Or- 
ganizationseigenschaften (organization characteristics) des Sensonums 
(sensory field) entsprechen, imd werden wdhrachemheh auch durch die mo- 
torische Gestalt (pattern), das Haltungsmodcll (postural model) des Kor¬ 
pers, und andere sensoticlle Wahrnehmungen beelnflusst 


Bender 



SOCIAL FACILITATION OF FEEDING IN THE 
ALBINO RAT* 

From the Psychological Laboratories of Siniiford Vmversity and the C/w*- 
veisity of iViscoiisin 


H F Harlow 


The efifcct of social innuences on the dlives of the normal human 
being IS quite obvious. We Inhibit certain tendencies and lemforce 
others in the presence of individuals like ourselvves Eating is 
influenced, probably not so much as to quantity as to appreciation. 
A good meal tastes bettei if we cat it in the company of friends. 
Likewise, it tastes much worse if we eat it in disagreeable company. 

In the study of animals we aie reduced to a more quantitative 
attack on the problem. It is impossible to determine the rat's 
increased appreciation of food (if any such exists) but we can 
measure the amount ingested It has seemed desirable to study 
the effect of a social situation on this elementary type of response by 
comparing the amounts of food taken in solitary feeding as compared 
with the amount eaten by the same animal when feeding in a gioup. 

Pertinent Literature 

Fischel (2) was able to show that hens, though exhibiting no signs 
of hunger, were stimulated to begin eating again by the sight of 
another hen feeding Bayer (1) completed a series of researches 
designed to check and extend this observation In these investigations, 
"The research was earned out aa follows a hungry V-animal 
(experimental animal) was placed before a large heap of 
wheat (a food well liked by the hens) and allowed to eat until 
satiated Then a hungry A-atumal (exciting animal) was 
introduced 

Two measures of the effect of the social facilitation of the feeding 
responses which were subsequently obtained were made by Bayei 
The first of these was the changed behavior of the hen elicited by 
the above situation, and the second was the amount of food that the 
V-animal ate aftei the A-animal was admitted to the cage. 

^Accepted for publication by Carl Murchison of the Editorial Board and 
leceived in the Editorial Office, January 19, 1932 
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Since one of the t\YO hens almost invariably dominated the other, 
Bayei arranged the situation so that the dominant animal was alter¬ 
nately the V-anlmal and the A-animal 

The behavior of the hens is described by Bayer as follows: 

“As soon as the A-animal was placed m front of the food, it 
began to eat with great zeal Now how did the V-animal 
behave? If it were the dominant animal it began to attack 
the A-animal immediately To one who is not a behavionst 
this obviously indicates that the V-animal attempts to prevent 
the A-animal from eating as a result of envy over the food 
As soon as the V-ammal noticed, however, that 
it was having little success, and that the A-animal continued 
to eat ui spite ot everything, it began once tnoie to eat the 
food, intermittently striking at the other animnl This behavior 
was facilitated by the fact that the V-animal no longer ate with 
Its anginal zeal If the V-animal was the subordinate animal, 

It made no effort to hinder the feeding of the other upon its 
entrance Instead, it began to eat again in spite of the fact 
that the dominant animal would strike at it from time to 
time The sight of the dominant animal enting was appar¬ 
ently a strong enough stimulus to inhibit the fear which the 
subordinate animal normally felt One could note that the 
subordinate animal behaved cautiously and ate, so to speak, 

^behind the back^ of the other ” 

The social increment as measured by the increased amount of 
food eaten depended somewhat upon the particular situation Using 
one V-animal and one A-animal, Baer experimented on eight hens 
Social increments (amount of food eaten by the V-animal after the 
A-animal was admitted to the cage) were obtained in every case 
and averaged 34%, the lowest being 25%, and the highest 43% 
of the amount eaten to induce satiation 

Experiments on the same animals in which the situation was 
altered so that there was always one V-animal and three A-animals 
gave even greater social incicments, aveiaging 53%, and ranging 
from 33 to 67%, i 

Where the situation was reversed so that there was only one 
A-animal and thiee V-animals, the effect was very much less One 
out of four hens was entirely passive, and no animal sliowecl a social 
increment in excess of 33%, With the three V-animals eating in 
the same compartment, results obtained on four animals gave a 
social increment averaging 10%, and, with the three V-animals 
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eating in separate compartments, lesults obtained on four animals 
gave a social increment of 21%. 

A fourth experimental situation was so arranged that four hens 
would eat separately one day and together the next. Two experi¬ 
ments were completed and social increments (increased consumption 
of food foi day I over day 2) were obtained m every instance. These 
ranged in the individual animals from 33 to 200%, and aveiaged 
96% 

Seven expeiiments have been conducted.^ In the following study, 
all have the same puipose but vaiy slightly in technique. For 
purposes of convenient undci standing, the technique and results will 
be given foi each separately before any attempt is made to compaie 
the icsults or diaw general conclusions 

Technique and Results 

E\perwie7it 1 In this experiment the animal was allowed to 
feed to satiation, an houi peiiod being assumed to meet this lequirc- 
ment. At the end of this time a hungry rat (24-hoiir food 
dcpiivation) was intiodiiced and allowed to feed for an houi. The 
object was to find if the satiated rat would be stimulated to feed 
further in the second hour by the piesencc of the hungry lat Corn 
was used as food which made it easy to obseive tlie amount eaten 
by the satiated animal as the grains seized could be counted The 
results were tabulated for eight animals on each of three days, 
and in no case were they distinctly favorable to the existence of a 
social facilitation process, as the satiated animal ate no more in the 
second hour in the piesence of the hungiy lat than when alone. 

Expel iinent 2. In this experiment young rats without previous 
experience with solid food were used Tweny rats were weaned at 
the age of 18 days, and, as the mothers had been fed outside the 
cage for the three preceding days, they could have had no expeiience 
with solid food They were fed a liquid diet for a ceitain number 
of da 3 ^s (2, 7, 12, and 17, respectively, for the four groups of five 
lats each) so that, on the day of starting the experiment, the groups 
were 20, 25, 30, and 35 days old. They were then placed m 
individual cages and fed corn duiing two one-hour periods per day 

^Expenmenta 1-6 were conducted at Stanford University under Dr C P 
Stone ^ The work was financed by the Thomas Welton Stanford Fund 
Experiment 7 was done at the University of Wisconsin 
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TABLE 1 

Comparison of Amount or Corn JEatbn and Spilled by Albino Rats 
Feldinc Separately and in Guoura of Five 


Group 

no. 

Age 
day a 

Individual feeding 
Grams Giams 

enteu spilled 

Group feeding 

Grains Grama 

eaten spilled 

i 

24-25 

14 

67 

21 

204 

2 

29-30 

18 

59 

30 

321 


34-35 

21 

84 

41 

242 

+ 

39-40 

24 

78 

49 

237 

Total 


87 

288 

141 

904 


for five days. On the sixth day, all five animals were placed in one 
cage and allowed to feed. 

Objective compaiison was made between the fifth day (last 
individual feeding) and sixth day (first group feeding) The 
criteria used were the numbei of grains eaten and the number of 
grams spilled on the floor The results are summarized in Table 1. 

The number of grains eaten by the 20 rats on the last day of 
individual feeding vvas 87 On the first day of group feeding the 
total number of grams eaten jumped to 141. This amounts to an 
increase of about 70%. The amount of corn spilled was even more 
strikingly increased. The 20 rats spilled 288 grains when feeding 
individually, but when feeding in groups they spilled 904 grains, 
an increase of about 200% 

The behavior of the rats was even more markedly different. The 
rat eating alone chaiactenstically fed leisurely and with occasional 
wandering about the cage. In the group situation, the performance 
was hurried and apparently competitive. Each rat would liasten 
to a comer, or two rats would eat back to back The process of 
getting grains from the pan occasioned much scrambling and pushing, 
which was the chief cause of the large amount spilled The group 
performance appeared much more highly motivated than the process 
of individual feeding. 

Experiment 3 In this experiment 20 animals, all males, were 
reared in isolation from the age of 20 to 40 diiys. From the 40th 
to the 44th day, inclusive, the amount of standard diet eaten by 
each animal in liis two feeding periods was recorded, and on the 
44th day they were grouped by weight into ten pairs. From the 
45th to the 49th day they were fed in pairs and the total amount 
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eaten by the pan compared "vvith the sum of the amounts eaten by 
the two individually Some of these pans showed a social increment, 
some no effect, and some a social decrement. An observation of the 
behavior of these animals indicated that in many cases the two would 
spend the feeding hour in play, even though a steady decline in 
weight indicated that they must be in a state of hunger. 

Expet i7fie7it 4. In this cxpeiiment 20 males, 40 to 45 days old 
(with two exceptions, 61 days), were used Tlie situation was the 
same as m the thiid expeiiment, with the chief exception that 
previous to the beginning of the individual feeding, they had been 
housed and fed m groups of four or five, so that they were 
accustomed to a social feeding situation 

The experiment lasted 25 days, including five individual days, 
five social, five individual, five social, and a final five individual 
da^^s. These will be designated control 1, cxpciimental 1, control 2, 
etc 

The results on amount of food eaten arc summarized in Table 2 
The differences here aic strikingly in favor of the concept of social 
facilitation The mean difference between the first control and the 
first experimental period is 13 35 grams and the S D of this differ¬ 
ence IS only 1 69. giving a critical ratio of 7 90, The other differ¬ 
ences are even greater, and the critical ratios correspondingly higher. 

The amount of gain in weight made by each rat was also com¬ 
puted These results are given in Table 3. The differences here are 
all large and reliable except for the comparison of experimental 1 
and control 1. The conclusion which is obvious from these two 
criteria is that social facilitation of feeding responses unquestionably 
does occur, and that it is important 

Experiment 5, This expeiiment differs from the previous one in 
that only nine animals were used, and during the two experimental 
periods they were fed in groups of three Since the number of 
cases is so small, the results aie not given, but the critical latios 
were significant for both food eaten and weight gained, in every 
comparison of the group and individual situations The results did 
not indicate, however, that there was greater facilitation when three 
animals were feeding together than in Experiment 4 in which they 
fed in pairs, 

Experiment d. Since Bayer (1) claimed that “envy” was one of 
the factors operating in the social facilitation piocess, an attempt 
was made to eliminate the competitive factor A cage, 7 inches 
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TABLE 2 

Amount of Stand;\rd 1>ict Eaten dy Young Athind Rats Feeding 
Separately and in Groups of Two 


Period 

Total 

gi 

eaten 

Avernge 

grama 

eaten 


Contiol 1 

917 

45,85 


Experiniental t 

11S4 

59 20 


Control 2 

79+ 

39 73 


Expci imental 2 

1220 

61 10 


Control 3 

797 

39 S5 


Mean difieiences 

Diff. 

SD 

diff 

CR 

El —Cl 

13 35 

1 69 

7 90 

El—C2 

19 SO 

1 67 

11 67 

E2 —C2 

21 30 

146 

14 58 

E2 —C3 

21 IS 

142 

14 89 


Amount of Weight Gained 

AND 

TABLE 3 

ny Young Albino Rats Feeding 
IN Groups or Two 

Separately 

Period 

Total 

giama 

gamed 

Average 

grama 

gained 


Control 1 

294 

1+70 


Expeninertal 1 

333 

16 65 


Control 2 

50 

2 50 


Experimental 2 

459 

22 95 


Control 3 

75 

3 75 


Mean differences. 

Diff 

SD 

CR 

El —Cl 

1 95 

diff 

141 

1 38 

El —C2 

14.15 

1 54 

9 18 

E2 —C2 

20 45 

1 93 

10 59 

E2—C3 

19,20 

148 

12 97 


long, 3 inches high, and 1 }^ inches wide, was used to confine a 
large adult rat An opening in the front end allowed him to reach 
out his head, but he could not escape or turn around When, thus 
confined, he was placed in the cage with a feeding rat, the other rat 
was not stimulated to cat more, whether or not the confined rat 
was placed near enough to the food to eat from his position It 
does not seem likely, then, that "envy*^ or personal animosity is a 
factor operative in the social facilitation situation. 
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Expeiunent 7 The first six experiments were considered as more 
01 less exploiatory, and an attempt was made to duplicate Experi¬ 
ment 4 undei more carefully controlled conditions Since we 
consider this the crucial experiment of the senes, the technique is 
detailed fully 

The rats weie weaned at 18 days and reared in individual cages 
until 30 days old Their two daily feedings were one-half hour in 
length, at 9 A M. and 5 p.m A double pan was used foi feeding, 
with food only in the inner pan, so that most of the spilled food was 
collected in the outei. Food falling on the floor of the cage was 
caught by a sheet of oilcloth placed underneath. 

Only die amount of food eaten was taken as a mcasme of facili¬ 
tation. Exactly 20 giams of food weic furnished the animal daily, 
and the amount eaten was computed by collecting carefully all 
spillage and reweigliing The computations were made to 0 1 gram 
on scales which aic acuiiate to 0 05 gram 
At the beginning of the expeiimcntal peiiod, 34 animals were 
divided into 17 pans on the basis of weight On the 31st day of 
life, they were given theii first gioup feeding, in pairs, and from 
then on to the 49th day, every odd-numbcicd day was an experi¬ 
mental period and eveiy cven-nunabeied day (32 to 50) a control 
day To avoid any effect of familiarity with suiioundings, the 
animals were alternated between the home cage of one member of 
the pair and the othei 

Table 4 summaiizes the lesults of this experiment. In the social 
situation the aveiage amount of food eaten was 13 59 giams, while 
in the individual situation only 12.53 grams weie eaten The dif¬ 
ference IS 1 058, and is 3.59 times its standard error. It is therefoie 
a statistically “true" difference 

It seems important not only that the group means aie significantly 
diftercntiated, but also that the difference from day to day is 
consistent The differences and critical ratios foi each two-day 
sequence have been computed, but in general (as a result of the small 
number of cases, no doubt) these ratios are less than thice A definite 
tendency is shown, however, for group feeding to manifest a signi¬ 
ficant facilitating influence upon the amount of food ingested 
The behavior of the animals in this experiment (alteinating daily 
between group and solitary feeding) manifested even more excite¬ 
ment than in the previous experiments m which five-day periods had 
been used. 
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Discussion 

The results of the several experiments argue clearly for a process 
of social facilitation ot the feeding response in the rat. If we rely 
upon differences in food ingested, in food spilled or in weight 
gamed, we sec that there is m practically every case a significant 
stiperiority of the group situation. 

The observations of behavior also indicate a process of facilitation 
The animals m the group Situation were characteristically highly 
motivated, displaying an excess of activity in getting food, struggling, 
cro'wdmg other rats from the food dish, etc. There was a distinct 
difference in the leisurely feeding of the individual rat, which was 
frequently interrupted by exploration of the cage, etc. 

These generalizations hold true only when the various rats are 


TABLE 4 

Av^raoe Amount Eaten dy Pairs of Albino Rats Fbedimg Together and 
Separately on Alternate Days 


Day of 
exper invent 

Group 

feeding 

Individual 

feeding 

1 

10.3S 


2 


9 22 

3 

11 67 


4 


10 43 

S 

12.57 


6 


11 20 

7 

12.74 


8 


12 09 

9 

13 24 


1C 


12.24 

11 

14.08 


12 


13 32 

13 

13 66 


14 


13.56 

IS 

15 42 


16 


13 83 

17 

15 84 


18 


14 69 

19 

16 33 


20 


14 75 

Average 

13 59 

12 53 

Difference 

1057 


S,D 

0 294 


diff 



CR 

3.59 
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free and competing. The experiments in which tins condition did 
not prevail (Experiments 1 and 6) do not show social facilitation. 

The observation of the behavior of these animals in the individual 
and social situations leads to another conclusion which is of con¬ 
siderable importance m the understanding of hunger motivation. It 
has often been believed that the immediate stimulus for ingestion of 
food was the stimulation derived from contractions of the stomach. 
Yet It is well known that stiugglmg and excessive striped muscle 
activity tend to inhibit the contractions of the smooth musculature. 
We have, then, in this experiment, the anomalous condition of 
animals m which the stomach contiactions have undoubtedly been 
inhibited or diminished eating greater quantities of food than they 
did when under comparable conditions without the external dis¬ 
turbance, We wish to suggest, then, that ingestion of food is 
determined more by the external situation than by the actual 
interoceptive stimulation. This conclusion is substantiated by much 
common knowledge of human behavior, such as the influence of 
music, pleasant surroundings, the holiday atmosphere, etc 

Basic Mechanisms op Social Facilitation 

1. Social facilitaiioii does not depend upon learning. Rats with¬ 
out previous experience with solid food (Experiment 2) and rats 
without previous experience with food in the presence of other rats 
(Experiment 7) manifest the eftects of facilitation on the first day 
of the experiment 

2. The piocess is riot subject to change and adaptation. Five 
periods of five days eacli (Experiment 4) and 20 days of alternate 
feeding (Experiment 7) showed differences at the end of the 
experiment equal to or gieater than those at the beginning 

3. It does not depend upon imitation A satiated rat watching a 
hungry rat eating (Experiment 1) is not thereby motivated to eat 
more, 

4. It does not depend upon envy ** The presence of a restrained, 
non-competing rat (Experiment 6) docs not motivate the tree rat to 
ingest larger amounts of food 

5 It IS not a function of the size of the group. Experiment 2 
(five rats in group). Experiment 4 (two rats), and Experiment 5 
(three rats) show differences of sirailai size 

6. It may he related to age. Table 1 (Experiment 2) indicates 
that the older rats increase their food intake proportionately more 
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than tlie younger rats Evidence from the individual lecoids of 
some of the other expeiiments, however, does not substantiate this 
finding* 

7 The essential conditioyi for the occtmence of social faciUtaiion 
is the piesencc of rats uniesUained and actively competing with each 
other for food. 

Summary 

1. The cftect of social facilitation upon the feeding lesponse in 
the albino lat has been demonstrated. 

2, This social facilitation takes place only between lats tliat aic 
unrestrained and freely competing 

3 Facilitation is independent of previous evpeifence 

4. It does not depend upon imitation or envy. 

Referekces 
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LA FACILITATION SOCIALE DE L*ALIMENTATION CHEZ LE RAT 

BLANC 

(Resume) 

Sept experiences faites sur le compoitement aljmentaire dcs lats, qqi ont 
mang^ individueUemcnt et en gcoupes, nionticnt de l’6vidence conatante de 
^existence do la facilitation sociale, si on la mesiire par la plus giande 
quaiUU6 de nourntuie inger6e, la quantvti de nournturc vcrsfic, ow la 
quantity de poids gagne. Lea differences ont ete statistiqiicment constantes 
dans la plupan des cxpeiiences, 

Les experiences individuellea indiqucnt que la facilitation sociale des 
r6ponses alimentairea ne depend pas de ^experience antcneure, quiche 
n^est siijette ni au changement ni I'adaptation (en line diir6c de 20 
)ouis), et qu'ellc est relativement independante de la grandeur clu groupe 
comp^titeur La condition essenticlle pour In facilitation sociale aemblc 
fitre la presence d'un rat comp6titeur non restremt 

La facilitation sociale ne depend pas de 'Tenvie,” comme Baer a sug- 
g6r6 comme r6siiltat de ses experiences siir lea poulets, parce qu'un rat 
restreint non competiteur ne fait pas que le rat fibre mgdie une plus grande 
quantity de nournture, et parce qu^un rat affamd qui mange ne fait pas 
qu*un rat ra&aasi^ mange plus 

L’exp6rience suggire que Tingcstion de la nournture pent etre relative- 
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mcnt inH^pcndante de la faim (commc mcitation interne caus^c par lea 
cniitractions alomacnies) puisque I’acUvU^ molricc- luttant et exceaaivc 
jnonCr^e par lea aniinauY dans ccttc situation dcrrait inhibcr les contrac- 
tiona atomacales 

Harlow 


DIE SOZIALE ERLMCHTERUNG DES FtlTTERNS BEI ALBINO- 

RAl^'l'EN 
(Ref e rat) 

Sicbcn Expenmente ubci das BeCiagen von RatCen wahieiid aie einzeln 
uad in Gruppen fiassen, cistattcn ubereinatnnmend lieweia fur das Bfistehcn 
oincr sozialcn Erleichterung (Balinung?) (facilitation), mass man dicae 
an dei Zunaluiic in dei veiycliiteii NahruiiR, an dei Qiiantitat des 
verschuttetcn Futtcrs, odei an dei korpci lichen Gewichtzimahmc In der 
Mchrzahl der Versuche waren die UntciscUiede stalistisch zuverlassig 

Die cinzelnen Versuche weiscn daiauf hin, dnss die sn/iale Ei leirlitening 
der Fiessreaktionen nicht von vorhergehender Eifahnmg abhaiigig ist, aicli 
innerhalb 20 Tage mcht vcrandcit odci anpasst, und von der Gio^ise der 
konkurncrenden Gruppe relativ unabhangig ist Die wesentliche Bedingung 
zur sozialcn Erlcicliterung scheint in dci Gegenwart eincr unbeschrankten 
konknrnerenden Ratte zii liegen 

Die soziale Eileichterung ist nicht von dem *‘Neid*" abharigiK, wie Baer 
In seiner Albeit mit Huhnehen vorgcschlagcn hat, den cine bcschinnkte^ 
nicht-konkumerende Ratte beeinAusst die fieie Ratte nicht, grosseie Qnan- 
Ijtatcn Futter einzanehmen, und eine geaattigte Ratte die eme liungnge 
Ratte beim Fressen beobachtet, wud hierdurch nicht becinflusst, mehr zu 
fresseii, 

Das Experiment weist daraiif hin, dasa die Einnahmc von Futter vom 
Hunger relativ nnabhangig sein kann (betrachtet man den Hunger ala 
einen inneren, durch Magenkontraktionen venirsacliten Tneb), da die von 
den Tiercn in dieaer Lagc offenbarten Stiaiibiingen und uberrnassigc 
Geschaftigkcit die Magenkontraktionen hemmen solltcn 


Harlow 
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SOME FACTORS INFLUENCING THE AFTERNOON SLEEP OF 
YOUNG CHILDREN 

Ruth Staples 

Thia study was undertaken foi the purpose of determining to what extent, 
if any, the afternoon sleep of young children may be influenced by the 
amount of time spent in outdoor play during the morning^ by the particular 
person in charge of the children during the afternoon nap period, and by a 
short rest before luncheon The subjects were 30 children attending the 
University of Nebraska Nuisery School^ 14 girls and boys, ranging in 
age from 2 years 9 months to 4 years 11 months 

Outdoor Phy and Ajternoon Sbep, For a period of eight 
months daily records were kept by the teachers for eacJt dnfd^ as follows^ 
(1) the number of minutes spent out of doors on the playground during the 
morning, (2) the minutes of sleep during the nfternoon nap period, and 
(3) the number of minutes elapsing between the time of going to bed and 
going to sleep 

In mild sunny weather the children spent the entire morning play period 
outdoors on the playground During the majority of school days through¬ 
out all seasons of the year a part of the morning wag spent indoors and 
a part outside, the length of the outdoor period varying according lo the 
weather, the temperaturei whether the child had completed a project and 
was eager to go out, or whether he was absorbed in play and desired to 
finish it If the day was extremely cold or stormy the children remained inside 
all day The tune spent outdoors varied fiom 0 to ZY 2 hours, this maximum 
and minimum remaining the same during all seasons of the year The 
playground was large, permitting a gieat deal of running about, and was 
e<\uipped with types of play apparatus stimulating active exercisci The 
indoor room provided much less space, and the equipment was designed for 
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less active play. The childien went to their cots in the sleeping room di¬ 
rectly aftei luncheon (from 12 30 to X 00) They were ordinarily allowed 
to sleep as long as they wished, although occasionally a child was awakened 
at 3;20 P.M to be ready fm school dismissal 
In order to determine whethei oi not any lelationship was present be¬ 
tween the amount of outdoor play and the length of the afternoon sleep of 
these children, the following piocedure was iindeitaken The daily recoida 
were arranged into three groups, (1) those for Deccmbei, January, 
Febniaiy, March, (2) foi April and May, (3) for Octobei and Novembei ^ 
Pearsonian coefficients of coil elation weie then worked out for each child 
individually, for each season, between («) the minutes spent in outdoor 
play and the length of the afternoon sleep and {h) the length of the 
outdoor play and the number of minutes lequired to go to sleep This 
scaaoiml grouping was used in oidcr to offset the possible influence of 
cluonoiognal age upon the length of sleep The observations vveic begun 
in the wintei and coiitimicd through the spring and following fall Since 
ihe amount of afternoon sleep has been shown to decicaae with incieasc in 
chronological age (1), it is probable that a child would sleep less duiing 
the spring than during the winter, and less during the fall than duiing the 
spring Since there were a greater number of long outdoor play peiioda 
during the spiing and fail than duiing the winter, on account of warmer 
weather, a spurious relationship might have been indicated had the records 
not been subdivided into seasons as described above The seasonal 
grouping also tended to offset any possible variations in weather condi¬ 
tions which might influence afternoon sleep. Coefficients of correlation 
were obtained for each child, individually, rather than taking the average 
for the entire group of children, because of the large individual differences 
existing m regard to both length of sleep and time for going to sleep, and 
because of variation in the number of days of nuisery-school attendance 
The range in the average length of nap for the different subjects was from 
38 7 minutes to 104 2 minutes, and for the length of time required to go to 
sleep from 14 to 48 9 mimitcs, Recoids were available for 30 diffeient 
children, 20 subjects duiing the wintei, 15 during the spiing, and 18 duiing 
the fall, There were available 1732 daily records for sleep and for time 
spent out of doors, and 1132 for length of time required to go to sleep and 
time spent out of doors The average number of daily records for each 
subject for length of nap and outdoor play was 37 1 (wuitci), 30 (spring), 
and 29,4 (fall) The average number of recoids for each child including 
both time for going to sleep and time out of doois was 241 (winter), 29 0 
(spring), and 29.8 (fall), 


^During the winter montha the attendance was lower and there were 
more holidays than during the other seasons Consequently, the longer 
period was selected in ordei to furnish an adequate number of records for 
each child 
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TABLE 1 

Averages or CoEmciENTs of CouRCLAnoN uetwebn Length of Time out 
OF Doors, and (a) Length or Nap, and Time Required 
TO Go TO Sleep 


Wintei 

Timeout- Timeout- 
doois and doors and 
length time to go 
of nap to sleep 


Spring 

Time out' Time out¬ 
doors and doors and 
length time to go 
of nap to sleep 


Fall 

Time out- Time out- 
doors and doors nnrl 
length tunc to go 
of nap to sleep 


Av / —06 H-06 — U +.05 + 02 ^09 

S D .15 12 IS 22 21 .19 


Results Table 1 presents the aveiages of the coefficients of correlation 
and the standard deviation'i of these averages, 

The coefficients of correlation aie almost without exception all low Be¬ 
tween the length of nap and time out of doois 23 aie positive and 30 
negative and vary from —+ and +26 in the winter; —43 to + 13 in the 
spring, and from —,24 to +71 m the fall,^ For tha time requued to go to 
sleep find time out of doors the range is from —15 to +23 (winter), 
— 29 to +35 (spring); and —54 to +36 in tiie fall Twenty-one are 
positive, 17 aic negative, and 1 is 0 While on certain occasions a long 
nap was taken on the same day as a long play pcnod out of doors, the 
reverse occuned as frequently Of the 6 children foi whom records Avere 
available for all three seasons, only 2 are consistently positive or negative 
throughout the year Of the 11 for whom figures were obtained for two 
seasons, 7 aic similar and 4 are unlike There is even less consistency in 
the case of the time required to go to sleep .and outdoor play. No dif¬ 
ferences were evident when the cases were grouped for age or for sex. 

Sherman (2), using a somewhat different technique for studying this same 
relationship, reports that the degree of outdoor activity does not materially 
influence the amount or the character of the afternoon sleep of young 
children although he finds that they fall asleep more quickly when they 
play indoors nil the morning than when they go out of doors In oidcr to 
compare the subjects of this study with Sherman’d subjects, the time for 
going to sleep and the length of sleep were averaged separately for the 
days when the children played indoors all of the morning and for the days 
when they spent a part or all of the time outside The results arc presented 
in Table 2. 

All of the differences are slight and do not show statistical reliability 
Since these subjects were older than Sherman’s, possible differences in the 
character of the children’s activity due to age may account for the slight 
difference in the results of the tivo studies in regard to the influence of in¬ 
door play on the time leqmred for falling asleep 

“For case E H r—+ 71 The next highest for the same season was + 23 
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TABLE 2 



Days 

Days 



D 





outdoors 

indoors 

Diff 

’’Hft 

Hiff 

Mean length 






of nap 

Mean time required 

77 + 

7+5 

29 

1,6 

1 8 

to go to sleep 

29 9 

29 3 

6 

9 

,7 



TABLE 

3 



Influence or the Adult in 

Charge on 

THE Mean Length of Sleep, the 

Length of Time Required to Go to Sleep, 

AND THE 



Percentage of Naps Missed 




Tcnchcr 

Teacher 


D 


X 

Y 

Difference 

Hut 

Hitt 

Mean length of nap, 
all cases 

Mean length of nap 

82,3 

76.8 

55 

1 2 

46 

when nap was taken 85 4 

82 9 

25 

1.0 

2,5 

Mean time for going 
to sleep 

Percentage naps 

287 

32 3 

36 

.8 

45 

missed 

3.8 

78 

40 

1 0 

40 


There appears to be^ in the case of the nursery-school children studied^ 
very lutle if any immediate relationship between the amount of morning 
outdoor play and either the length of nap or the length of time required to 
go to sleep for the afternoon nap It is possible, iiowevcr, that prolonged 
periods of staying indoors might bung different results^ The children, 
studied were never kept indoors for more than 5 consecutive days and 
only for 2+ days during the entire experimental period They did not 
attend school unless they were well and free fioni colds 
Influence of the Adult in Charge of the Nap Penod A situation existed 
which offered an opportunity to study the possible influence of the individual 
111 charge of the children upon the afternoon nap, Two teachers divided the 
responsibility for the afternoon session at the nursery school, but only one 
of the two was present on any one afternoon, Each assumed charge for two 
or three afteinoons weekly during an eight-months’ period The conditions 
otherwise remained the same, there was no change in the childien’s routine 
and the same assistant teachei was present for every afternoon throughout 
the week" 


"One assistant was present daily for the first four months of this study 
and another for the last foui Teacher X was in charge on Thursday and 


226 


JOURNAL OF GENETIC PSYCHOLOGY 


Each child went to the sleeping room diicctly after finishing his luncheon, 
The assistant recorded the time -when he lay down on his cot The teacher 
in charge did not enter the sleeping room until several children Were 
[already on their cots, usually about 15 miniitcg after the first child went to 
bed She left the sleeping room when the first children awakened and 
the assistant remained until all were awake. The time each subject went 
to sleep and awakened was lecorded either by the teacher or by the 

assistant 

One thousand nine hundred and sixty nap records were avail able, 962 for 
days X was m charge and 993 taken under the supervision of Y The 
average length of sleep, the average length of time elapsing between going 
to bed and going to sleep, and the percentage of naps missed were calculated 
for both sets of records and the differences compared Table 3 presents a 
summary of this comparison. 

It wdl be noticed that the mean length of sleep was gicater, the time 
required to go to sleep was less, and the percentage of naps missed was 
lawei when the children were under the care of X! than when Y was in 
charge All of these differences show statistical reliability Omitting the 
occasions when the children faded to go to sleep at ail, the avciage length 
of nap 19 greater for X than for Y, nlthaugh the difference here is less 
and within the limits of chance 

No conclusive explanations can be offered for these differences Both 
teachers endeavored to use the same methods and frequently discussed all 
matters pertaining to the nap period Both joined the nursery-school staff 
at the same time, and were on the staff during the term pievioiis to the 
period during which these lecords were made Their ptevioiia tinining 
for and experience m niirseiy-school teaching was similai During the 
term preceding the observational period Y Viad more experience than X in 
the conduct of the nap X, however, was daily in charge of the children 
during the moming session, while Y came at noon on specified days and 
remained for lunch and the entire afternoon This change from X to Y 
may liave been a disturbing factor to some of the children, although they 
were all well acquainted with her. If the children who habitually missed 
naps happened to be absent moie fiequently on days X was in charge than 
on days Y was present, this might partially account for the above noted 
dlffeiences However, considering the records of the six cases who had 
missed at least 10 naps during the year, five missed a much lower percent- 
Hge uf naps under X than under Y Neither of the teachers nor the assis¬ 
tants had any knowledge of the future analysis of the iccorda when they 
were made. 

Reliability of the Method of Securing the Data. Closed eyes, cessation of 


Fiiday during the first half of the observational period and on Monday, 
Tuesday, and Friday duiing the latter half Y wag present on Monday, 
Tuesday, and Wednesdny for the first four months and Wednesday and 
Thursday for the last four 
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movement, and regular breathing were the criteria for judging whether or 
not a child was asleep, and the reverse for waking up In order to de¬ 
termine the extent of agreement between the different observers concerning 
these factors, the two teachers (X and Y) and the assistant (A) simul¬ 
taneously kept the nap records for the group of children on one occasion 
The resulting coefficients of reliability aie as follows* For the time of 
going to sleep, + 99 between X and Y, 4-.99 between X and A, and +.98 
between Y and A Foi the tune of awakening; + 99 between X and Y, 
+ 98 between X and A, + 98 between Y and A 

It IS evident that the afternoon sleep of young children may be very de¬ 
finitely influenced by the particular peison in charge both in regard to the 
time rcquiicd foi the child to go to sleep and whether or not a nap Is 
taken Whatever the caiisea for this diffcicnce may be, they invite further 
investigation, 

A[tcrnoQ7i Sleep and Rest before Luncheon For a peiiod of six weeks, 
24 children were trained to take a 25-miniite lest directly before luncheon, 
going to their cots in the sleeping rooms Sleep was discouraged, although 
on rare occasions a child fell asleep and was awakened foi luncheon 
Following this six-weeks' period, for 19 weeks the group of childieti alter¬ 
nated daily between taking and omitting this lest, other factors remaining 
constant Then followed a peiiod of five weeks during which tiie daily 
rest wns resumed ^ 

The averages for the length of nap during the above-described periods 
are ns follows* days when no rest was taken, 70 4- min , days when rest 
was included, 70 9 mm , control period (preliminary and final periods when 
daily rest was taken), 705 min The aveiages for the length of time re¬ 
quired to go to sleep are* non-rest days, 29 I mm , rest days, 298 min , 
control period, 30 8 min These differences aie very slight and unreliable, 
indicating that the omission or mclusron of a 2S-minute rest period before 
luncheon has little or no effect on either the length of the aftemoon sleep 
or the length of time elapsing between going to bed and, falling asleep 

Summary 

1 Records were kept of the amoimt of time spent daily in outdoor play 
and of the length of the afternoon sleep of 30 nursery-school children. 

2. There appears to be, in the case of the subjects studied, little if any 
relationship between the amount of time spent out of doois in the morning 
and either the length of the afternoon nap or the length of time required 
by the children to go to sleep 

3, The particiilai adult in charge of the childien during the afternoon 
nap may influence both the length of time leqiiircd by the chiklien to go 
to deep and the number of naps missed 

^ These data weie collected during an investigation by MiMied Lai son on 
^The Effect of a Rest Renod before Luncheon on the Noon Food Consutnp- 
tlon of Nursery School Children” 
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+, The omission or inclusion of a 25-minutc rest period before luncheon 
had no noticeable effect on the afternoon sleep of the childreni 
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A CRITICAL NOTE ON SOME RECENT RESEARCH ON 
MECHANICAL ABILITY 

John W Cox 

General Scope and Method of the Minnesota Authors 
There has been published recently in America an account of a research 
on mechanical ability (2) It is the joint product of the psychological staff 
of the University of Minnesota, supported by many well-known American 
names, aided by a large body of grncluate students, teachers, testers, and 
clerical assistants, and financed by the National Research Council. As befits 
its eiiiiiient origin, its produciioii has been carried through on a most liberal 
scale 

The general aims were, firstly, to construct an adequate test for measur¬ 
ing mechanical ability and, secondly, to determine the internal organiza¬ 
tion of mechanical ability and its relation to other psychological traits and 
to environmental conditions Mechanical ability was defined generally sts 
'^the ability to succeed in work of a mechanical nature" The scope of 
the research was, however, limited to a ‘Vorking definition,*’ viz, ^'that 
which enables a person to succeed in a definitely restricted range of voca¬ 
tional and trade school courses/’ In this, two aspects were recognized, viz., 
*'the ability to succeed in the actual manipulation of tools and materials and 
the ability to secure information about tools, materials, and their uses” 

In the light of this definition and a review of relevant literature, 26 testa 
were selected na providing a likely source from which a team of tests for 
adequately measuring mechanical ability might be developed These con¬ 
sisted of well-known ‘^mechanical" tests, such as Stenquist’s Mechanical 
Assembly and Picture Tests, Link’s Spatial Relations Test, Cube Construc¬ 
tion, and various formboard tests, nnd such “motor” tests as those of 
tapping, aiming, steadiness, balancing, and cancellation These, after suit¬ 
able revision where necessary, together with intelligence tests, were tried 
out on 217 seventh- and eighth-grade boys attending a junior high school 
The validity of each test was determined by its correlation with the ratings 
assigned by shop teachers in the several shop courses which the boys at¬ 
tended (the chosen criteria of mechanical ability). Its reliability (i.e, cor- 
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relation with itrself), where a retest was possible, was examined at great 
length, both m relation to the mctliod of correlation employed and the 
method of scoring adopted 

On the basis of these results seven of the tests (Stenquist Assembly and 
Picture, Link's Spatial Relations, Paper Foim Board from Army Beta, Card 
Sorting, Packing Blocks, and Steadiness tests) were selected for revision 
with a view to increasing their reliability Revision consisted mainly in 
lengthening the tests Thus revised, they were given to a new group of 
100 boys attending the same school—the experiment proper. In addition, 
the program was broadened to include such other indices of ability as aca¬ 
demic success, pievious mechanical experience, interests, agility and 
gymnasium success, measures of height, weight, and vital capacity, social 
and economic status and home jii^uences; and greater nttenHon was devoted 
to securing an adequate objective criterion This was narrowed down to 
^mechanical ability as manipulation and information’ and measured by (1) 
the quality of the work done in the various shops, (2) the quantity of the 
work done in relation to its quality, nnd (3) information about tools and 
materials and their uses 

The correlations between the several tests (including the above-mentioned 
other indices of ability) and these criteria were taken as indicative of the 
extent to which the tests would predict mechanical ability Vaiious test 
batteries for predicting mechanical ability (as measured by these criteria) 
were then constructed by the aid of Toops's multi pie-ratio technique 

The nature and organization of mechanical ability was next investigated 
by applying Spearman's methods of analyses to the mtercorrelationa of the 
tests and criteria To determine whether or not mechanical ability exists 
as a unique trait certain of the tests were compared in various ways (by 
the correlation method) with five other supposedly unique traits, viz., age, 
agility, intelligence, height, and weight 

Their Results 

The coirelations between the 26 tests used in the preliminary experiments 
and the eight (shopvvork) criteria selected as a measure of mechanical 
ability weie generally Jow or negative (under 2), It was, however, pos¬ 
sible to combine seven tests into a battery correlating 60 with the combined 
criteria of shop success and 07 with the intelligence test These formed 
the basis of the tests employed m the experiment pioper As levised for 
this purpose, their leliability was laiaed to the neighboihood of 8-9 The 
reliability of the various criteria adopted in the expeiiment propci also 
approximated to 8 

In the experiment proper the correlations between the tests nnd the criteria 
were again geneially low but better with Equality' ( 19- 55) and inform¬ 
ation’ (—04-.57) than with the ‘quality-quantity’ criterion (—01-24). 
By combining five of the raeaames (Paper Form Board, academic grades, 
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Minnesota Assembly, Son's Mechanical Operations Questionnaiie, and the 
Interest Analysis Blank) with the intelligence test a battery correlating 
with the combined q^uality and infoimation criteria was obtained Eight 
other batteries of varying composition were found to coirelate 5S-.73 with 
the quality criterion. To this exent the batteues weie held to predict 
mechanical ability 

The inteicorielations of the tests and other data collected were found to 
be low nnd suggested to these authors "that specific factors inthcr than a 
single general fnctoi characterize mechanical ability’’ Then application 
(which we criticize later) of Spearman’s methods of analysis leads them 
to conclude that the evidence “indicates rather definitely the presence of 
group factois, Howevei, no claim la made that a general factor is dis¬ 
proved by this evidence/’ 

The corielations of a selected test battery with the other 'supposedly 
unique traits’ (mentioned above) were found to be low, vphile its correlation 
with the 'quality* criterion was idatively high (,61) This provides their 
main evidence foi declaring media meal ability to be a unique trait, 
although they add, somewhat confusingly, that intelligence has not been 
completely eliminated 

Crhical Examination or Results 

Enough has been said to indicate the vast amount of painstaking labor 
that has gone into this research In addition to the work already mentioned, 
an inquiry was made mto the effects of environment on, and the distribu¬ 
tion of, mechanicnl ability (as mcasuied by these testa) The work also 
Contains complete inshuctions for using the tests, the complete scoies made 
by all the subjects on all the tests and criteria, and an exhaustive bibli- 
ogiaphy Enough, too, has been aaid to indicate that useful lesufts relating 
to the practical employment of the tests weic secured. 

When, howevei, we turn to the central problem of this research—the 
nature and organization of mechanical ability—^we fear that the authors’ 
plan of attack, and their claim to have discovered and demonstrated the 
'uniqueness' of inechanical ability, are open to serious criticism 

1 The Nature of Mecha?itcal Ability Evidence that mechanical ability 
involved a special gioiip-facCoi, together with the method of measuiing this 
special ability, was published by the present writer some years ago (1), 
He has thciefore carefully examined the evidence put forward m the 
present work Hts conclusion is that the book’s mam tservice to fundamental 
research m this field lies in the examples it provides of the type of error 
open to an unwary investigator 

An unscientific attitude is adopted at the outset. Advance in science may 
begin psychologically either with a theoiy or with observed facts In the 
former case the theory must be tested by the subsequent observation of facts, 
m the latter a thcoiy must be found to fit the observed facta, Logically, 
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both methods are, of couiae, complementary, the ultimate aim being both to 
discovci the facta nnd to explain them by tested the ones 
The research under review adopts neither of these methods Noi does 
It follow a judicious combination of both On the contrary, it begins by 
assuming the very point which it seeks to prove We are told at the outset 
that ‘'mechanical ability may be defined as the ability to do mechanical 
work/^ and that this “coveis a wide lange of activities from the invention 
of airplanes and the designing of budges to the mcic insertion of pieces of 
metal in a machine or the stamping of holes in leather’^ Such a proceeding 
might be excusable if it weie intended meiely to mark out the field to be 
surveyed But this is clearly not the case, foi the woik is vitiated through¬ 
out by the preconception of this highly complex group of activities as a 
single trait, It appears in the widely diffciing nature of the tests and 
criteria chosen to measure the ability so defined, jn the forced inteipretation 
put upon the coiielations to the neglect of othei tiaita, and m the failure 
to observe the incongiuity of finding no less than seven group factors in 
this supposedly unique trait The overpoweiing influence of this preconcep¬ 
tion 18 seen when the results of a lengthy preliminary experiment, specially 
earned out to cleteimine the best tests for ‘mechanical ability,’ aie set 
aside m favor of the Stenquist Assembling Test “because of its previous 
repiitalion as the best ali-aiound test of mechanical ability’^ It \%^ perhaps, 
this ‘all-around^ notion which contributes most to their undoing, for a 
‘unique^ ti ait is not nn ‘all-around’ affair* 

2, The Measu} emeut of the ^Unique Ttatt* Having oriented the whole 
research according to this preconceived idea of mechanical ability, the 
authors naturally attain to no dealer notion m the special test batteries 
which aie said to measure it, for these batteiies aie built up according to 
this preconception and involve a similai hotch-potch of abilities—manual, 
mechanical, interests, academic grades, and even general intelligence They 
leave us more confused as to the natuie of the unique trait they are said 
to measure than the ill-dehned notion with which the research sets out 
Such proceduie leads to no objectively determined and demonstrated trait, 
but merely to the observation that fiom a group of tests aibitrardy labelled 
‘mechanical’ there can be selected some which will involve to only a, small 
degree the sort of ability (itself open to question) measured by the ‘in¬ 
telligence' test It IS clear that the crior involved here is not merely one of 
inadequately describing or explaining the observed facts, but the more im¬ 
portant one of failing to collect the necessary kind of facts 
J The Criienofi of 'Umqiunessf Let us now turn to another error, nnd 
one concerned with the interpretation of the data collected rather than with 
errors of proceduie in collecting them In a ie«feaich which claims to have 
discovered a unique trait, the question of how the tests which are said to 
measure this trait are related to other tests is fundamental The demonstra¬ 
tion of uniqueness must depend upon a comparison between test stores 



232 


JOURNAL OF GENETIC PSYCHOLOGY 


Since these are numeric«il, and the comparison la made by correlation coef* 
ficients, tile relations to be observed, and on which the demonstration must 
depend, are necessarily mathematical It is therefoie essential to define 
clearly the mathematical condition which a ‘uniquely determined’ score must 
fulfil, and to formulate a definite and adequate criterion by which the ful¬ 
filment of this condition shall be judged Having been formulated, the 
criterion should, of course, be consistently applied 

The criteiion proposed by the authors appears to conform to none of 
these conditions Their criterion for uniqueness la this “positive correlation 
with at least one ciiterion of human endeavor” combined with “correla¬ 
tions as low as possible with all other unique traits ” ‘Positive correla¬ 
tions* and 'correlations as low aa possible’ are very inexact expressions As 
thus stated, they provide no rigidly defined standard such as is required in 
a criterion Moreover, even if we proceed to define these more clearly, 
the criterion remains inadequate, for positive correlation is meiely indica¬ 
tive of something m common between the correlated items For unique¬ 
ness, the "positive” correlation must attain theoretically to unity, and the 
“low as possible,” to zero, moreover, the "criterion of human endeavor” 
would Itself need to be unique Such standards are never approached in 
the reseaicli under review The very illusive nature of the factors which 
determine these criteria (ability in the workshop, interests, knowledge of 
tools and materlolsj information, and the like) is a good reason for seeking 
to discover unique traita 

4. The Application of the Criterion Further, the criterion adopted was 
not consistently employed On the results of the preliminaiy experiments for 
devising a suitable battery, certain testa were selected not, as might be ex¬ 
pected, on account of their high correlation with the enterla of mechanical 
ability, but for their low con elation with ‘intelligence,’ Finding (one sup¬ 
poses) that these selected testa, now alleged to be unique with respect to 
mtellagence, are not in every case sufficiently good tests of ‘mechanical’ 
ability, the authors proceed to select a new battery based on correlations 
with the cnteiia of mechanical ability. In so doing, the requirement of 
low correlation with ‘intelligence’ iccedes into the background, new tests 
are introduced, and the batteries finally selected for predicting meciianical 
ability as a unique tiait are heavily weighted with ‘intelligence’ This 
peculiar result seems traceable to failure to distinguish between the causes, 
or factors, which determine the test scores (the traits one seeks to isolate) 
and the^ scores themselves 

S Misunderstanding of the Tw-Tacior Theory* This brings us to the 
most serious error—the misunderstanding of the criterion which does 
make this important distinction and which vras long ago formulated by Pro- 
(fessor Spearman Our first inkling of this confusion is an historical error 
It is stated that the theory of two factors was not definitely advanced until 
1914, whereas m fact it was formulated ten years earlier (3, p 284). 
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ffard upon folJows a misstntcmem of the theory itself "The general 
principle/^ we are told, "is simple enough If the correlations between the* 
testa are zero, or very low, the capacities tested are independent and specific, 
if the correlations are veiy high a general factor has been at work” This 
bears a dangeious similarity to the authors' own ^ciitenon/ but with 
^capacities* and ^factors* substituted for hinique tiaits * Was ever a ‘simple* 
principle so entirely misunderstood? The merest acquaintance with Speai- 
man*s theory should suffice to show that it 19 not based on the absolute 
magnitudes of the correlations but on then ratios to one another 

6 Aiieinpted Application of the Two-Facior Theory When the authors 
attempt to test their own data by this wiongiy conceived criteiion they sink 
yet deeper into the mire They object that the mtcr-columnar correlations 
do not average the 100 required by the theory But they have used a 
wrong formula (4-, p 82^ foimula 8), and under conditions where even the 
right one would not be applicable (4, p 56) Moreover, this inter-cokimnar 
form oi the cntcuon has long been obsolete, having been jcplaced by the 
more convenient ^tetiad-diflFeience’ form (5, pp 138-140) 

With the ‘mter-columnar* cutenon in mind, the authors find that eight 
of their measures could be ananged to form seven hierarchies of four 
tests each* These are then shown to be perfect by the tetrad-difference 
criterion Hence they conclude that their mechanical ability batteries in¬ 
volve seven group factors Nowhere la it shown how far these correlational 
differences may result from differences in the degree of ^intelligence’ in¬ 
volved m the various measures, nor how far to the intrusion of non-cogni- 
tive influences arising out of environment—especially in such measures as 
academic grades, information., quality of work done in the shops, and 
mechanical operations (recorded as having been done about the house) 
All of these play a large part in the Minnesota measures 

7 Relatiofi to the Reviewer^s Own Finding An examination of the data in 
relation to the reviewer's own woik on mechanical aptitude must be re¬ 
served for a later paper It may be said, however, that the piesence of 
a 'mechanical* factor in certain portions of the Minnesota data would 
accord with his own findings (1), Jong since published. He, however, was 
obliged to relinquish the assembling type of test (on which the Minnesota 
authors iRcgcly rely) and devise special cognitive tests Moreover, in a 
subsequent research soon to be published he finds that the manipulative 
aspect of assembling work involves an ability not to be confused with the 
'mechanical’ factoi which he found to underlie the inventive aspect stressed 
by his testa, Such distinctions do not enter into the Minnesota batteries, 
which probably include these and many other factors, Neither could the 
doctrine of unique traits as described by these authors lead to fundamental 
distinctions of this kind 

To discuss this doctrine would carry us beyond the scope of the present 
article. It must suffice to say that, from the vague account given, their 
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'unique traits’ appear to be not psychological entities, but mathematic 1 
quantities (the rneasurea or test scores} from which something else (huma* 
endeavois or social reactions) may be predicted (2, p 245, footnote) If 
attempt to mtcipict them psychologically, it is difficult to see how the' 
differ from the 'factors’ of Professor Spearman and his pupils, except thait 
the important distinction between the whole test score and that part of \t 
determined by the factor is entirely disregarded Nowhere in the research 
is any proof given of the existence of a 'unique trait’ in the only intelligible 
sense of this terra, namely, a quality of mind which functions as a unitary 
whole and in complete independence of other mental qualities. And no- 
where is there any attempt at a psychological analysis of such a trait. 
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A LIFE-SIZE ALLEY MAZE FOR CHILDREN 
F Davi3 and M Bat all 

This note is for the purpose o£ desciibing a life-size alley-type maze 
which was erected in 1930 on the giouncls of the University of California 
Institute of Child Welfare 

Cojistmcfion of the Maze Within a fenced enclosuie of approximately 
400 square feet, a wooden platform was constructed, measuring 16' by 16' 
This waa pivoted at the center upon a length of 2^" non pipe, which was 
screwed mto a steel plate and set an concrete The pivot coiistiuchan was 
intended to permit the maze, when set up on the platfoim, to be rotated 
and placed in a new orientation, without dismantling it, the purpose of 

rotation is to control orientational cues which may be present m the 

environment and which may influence the learning of certain types of mazes 
Removable wooden supports, at each of the four corners, maintain the 
platform in a level position, approximately one foot above the gioimd 

The walls of the maze were made of tongue and groove redwood, and 
were constructed in sections, each section being 3' wide and 454' high The 
sections were joined by fitting them into grooves in the sides of pine posts, 
each 4"x4"x454'* When the walls wcie completely assembled atiuctural 
rigidJty of the whole maze was obtamed by fastening lengths of pine to 

the tops of the posts, these pine strips, running the full length and width 

of the maze, weie held in place by non rods. Thus the constiuction permits 
of speedy assembling and disassembling of the maze units whenever it is 
desired to change the pattern for diffeieiit experiments, or to clear the plat¬ 
form for othei uses 

The doors were made of tongue and groove white pine, measuring 
25^x434', and were hinged at top and bottom with spring hinges (see 
Figure 2) When the doors are pushed open, the springs leturn them to 
the closed position They are prevented from swinging beyond this closed 
position by stops extending the full length of the post In addition to acting 
as blocks when the doors swung back, these stops also scjve to hold the 
closed doors in the pioper position to permit the solenoid lock mechnnismg 
to work reliably When unlocked, the doors conld be opened from the 
outside by pulling on handles attached to them for that purpose 

Door-Lockttiff Mecha7nsws Locks for the doors were made as follows 

^Acknowledgments are due to Piofessor Haiold E Jones for guidance 
in the planning and construction of the maze 
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FIGURE 1 

Plan View or Maze 


1 Solenoids were constructed and were sunk mto the posts opposite the 
closed doors at approximately 60-degrec angles 
2, In line with the solenoids brass cylinders in diameter and I" 
long were sunk in holes bored m the door edges opposite the posts 

3 A soft iron bolt, in diameter and 354^' long, is diawn up into the 
solenoid when the circuit la closed for a given door, thus unlocking the 
door* When the same connection is broken, the bolt slides back through 
gravity into a brass cylinder in the door, locking the door once more until 
the current is again turned on at the experiincnter’a switch (Sec Figures 
2 and 3.) 

Figure 4 shows how the solenoid locks are connected with the switch¬ 
board controls, the latter being located on a balcony overlooking the maze 
It also shows the buzzer connectiona, by means of which the experimenter 
IS able to communicate with an assistant who starts the child m the maze, 
in accordance with codified signals. 

Maze Plan The maze pattern used in our first series of experiments is 
illustrated in Figure 1. It is similar in its general plan to the ‘^iinal common 
path" maze suggested by Tolman for use with ruts, and first used by 
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FIGURE S 
DRTAtL OF Solenoid 
(Reduced to 4/8 7/16) 
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Hsiao (1) in his study, “An Experimental Study of Eats* Behavior Within 
a Spatial Complex,” 

The maze illustrated presents three possible routes from entrance to exit 
The first route, Rl, leads to the exit via doors marked D1 and Dc The sec¬ 
ond route, R2, goes from the entrance door straight ahead down the light- 
hand alley to D2, and then out through Dc It will be noted that R1 and R2 
both lead into a final common path, with a common door, Dc, opening out 
from this common alley and leading to the exit The third route, RS, is 
longei than either R1 or R2, and leads to the exit directly through a door 
of its own, D3, not through Dc It differs further from the other two routes 
in that It has two blind alleys, and B2 (The curtains indicated in the 
diagram were strips of blue denim hung from post to post wheicver there 
was neither door nor partition Their purpose was to limit the child^s 
Visual inspection of the ma/e ) 

Records From his position behind a screen in an elevated balcony, the 
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experimenter is able (unseen by the child) not merely to control the maze 
pathways but also to record in code a detailed account of the alleys entered^ 
of retracing, and of individual differences m method and attitude, as 
shown in exploratory tendencies, active tiial and error, perseveration, 
hesitant or tentative behavioi, etc Time is also taken by stop-watch, and 
on special occasions moving pictuic records have been obtained, piesentmg 
0 bir(l*s-eye view of characteristic behavior patterns in the maze The 
assistant who brings the child to the maze gives the necessary verbal in- 
struct!ona and starts him according to signal This assistant is unable to 
sec the child after the maze has been entered, but vocalizations can be 
heard and recorded; an account is also taken of relevant features of the 
child’s behavrof before and after running the maze 

Merits a?id Defects of the Life-Size Maze Two minor difficulties were 
encountered in the operation of the maze itself The technique of switch¬ 
board operation, In unlocking and locking the doors, requires a degree of 
alertness in the operator first, to acc that the right door is unlocked before 
the child attempts to open it, and, secondly, to make sure that the con¬ 
nection 18 not ^‘broken” too soon after the child has passed through the door, 
since if the circuit has been reopened befoie the door has closed firmly in 
position the bolt will fall to the floor of the maze and will have to be re¬ 
placed manually before the experiment can continue Very little practice, 
however, suffices to assure the degree of skill necessary to prevent such 
mishaps An improvement in the wiring would consist in the intioduction 
of an additional circuit for each door, which would maintain an automatic 
clutch of the solenoid as long a^ the door is open, The other difficulty re¬ 
ferred to has to do with the current supply for the solenoids We used a 
SIX-volt storage battery, which was satisfactory as long as it was kept 
fully charged, the drain upon it was sufficiently great to necessitate re¬ 
charging about once every four clays Line current, with a atep-down 
transformer, would be a moic satisfactory source of supply if it were 
readily available 

Because of the demountable unit constiuction of the maze, a multipIe-T 
or other type of maze can in a idatively short period be substituted for 
the pattern above described Pei haps the chief merit of a life-size maze, 
for the study of children’s learning, is that to a ceitain degiee at least 
such a situation is self-motivating The maze is an object of interest to 
all the children, and they vie with one another for the opportunity to enter 
It, A year’s experience indicates that this equipment piovides a flexible 
and effective method of studying the maze behavior of children between 
the ages of two and eight years 

Rhf£1iencii 

1 IIsiAO, H, H An experimental study of i ats’ behavior within a spatial 
complex Vmv Calif Puhl Psychol ^ 1929, 4, No 4, 57-70 
Insiiiute of Child JF elf ate 
Uviversity of California 
Berkeley, Caiifonna 



BOOKS 


EDITED DY 

Edmund S Conklin 
Sante De Sanctis 
A. R LuniA 
Godfrey Thomson 
C J Warden 


THE CHILD IN THE THIRD DECADE 
A Rev lev) 

The Editor of the International Univcisity Series in Psychology has con¬ 
ceived and called into being some amazingly usefql compendia, of which 
the present volume^ is the most lecent. Like most of its piedecessars m 
the series—^particularly Psychologies of 192Sj The Foundaha7is of Expet i- 
mental Psychology, and Psychologies of 1930 —it is sure to find almost at 
once a place on the active shelf of every psychologist whose inteiests and 
u cider standing extend beyond the boideig of his research specialty Not 
alone as a documented ‘^handbook’’ foi icady consultation, but as a book 
to he read pondeiingly, to define frontieis of knowledge, and to point to 
unexplored areas, the volume la a major contribution It is to be hoped 
that withm five years at the most another similar handbook may take Us 
place beside this one, that, in fact, a senes may be projected which will re¬ 
cord and consolidate at regular inteivals the gains made m the lapidly 
moving field of child psychology 

Twenty-two authors have undcitaken the task of compiling a volume 
"treating the entire field of child psychology which could be useful to stu¬ 
dents already acquainted with psychology and already expert m child psy¬ 
chology” The woick has been so divided that each author summaiized n 
zone m which one of his major leseaich interests has lam—thus, for ex¬ 
ample, Gesell on "The Developmental Psychology of Twins,” Peterson on 
"Learning,” C. Buhler on "Social Bchavioi,” Goodenough on "Children's 
Drawings,” Tecman on "Gifted Children,” etc 

In general, the contribution^? are written in a heavy, condensed hand¬ 
book style, which is perhaps unavoidable when a great store of informa¬ 
tion IS to be assembled without exorbitant use of apace Practice differs 

^Murchison, C, A Handbook of Child Psychology Worcester. 

Clark Univ Press, London, Oxford Univ Press, 1931 Pp xii+711 $5 00 
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greatly among the authors with respect to their picsentation and interpre¬ 
tation of data Some give conclusions supported only by names and refer¬ 
ence numbers, others give compreheusiye summaries of data, but very little 
interpretation, still others give facts and interpret them also, and one or 
two concern themselves only with the applied field Fianzen used to say 
that there ought to be a law against presenting anything in publiahed re¬ 
search reports except immterpieted statistical data Some of the 
hook chapters appeal to have been written from such a slant and some have 
not been, the former give the impicssjoji of greater acjentific accuracy, 
but the latter are the most interesting. 

The authors differ, also, jn the thoroughness with which they have 
combed their fields A few fiankly present condensed accounts of their 
original work rather than summaries of studies in which their own work 
may constitute a link. Examples are Isaacs, whose chapter tells of n 
three-jear experiment with environment optimal for mental growth/’ 
and Piaget, \Yhose original appioach to the child’s conceptions of realism, 
animism, and aiti/icinhsm provides material for one of the most interesting 
chapters in the entiie book Many authors, on the other hand, give sum¬ 
maries which the reviewci believes to be exhaustive for at least the most 
significant experimental contributions From SO to ISO citations are not un¬ 
usual in such chapteis A few ‘^summaiy” chapters, however, show cvi^ 
dence of haste m compilation, and leave impressions with the reader which 
are rncompletc, becniiae important studies, particularly of the past two or 
three years, aie left out, or because significant aspects of the special fields 
are not consideied at all 


Trp^5 or CoNTRipurjov 

In addition to the few contiibutions which give in abbreviated form the 
results of the authors* own researches, the chapters seem to group them¬ 
selves in several other clearly defined classes First, there ate the ones 
which present piimarily points of view, discussions of problems, methods 
of work, and the proper provinces of child psychology, or "best” judg¬ 
ments as to correct child training We may next distinguish the chapters 
built about a definite held of child behavioi or child activity—social de¬ 
velopment, learning, dream life, language, play life, etc To this division 
the largest single group of contributions belong Again, we may consider 
together the chapters which are concerned with cprtain important cate¬ 
gories of childhood—c g, the gifted child, the feebleminded child, the eidetic 
child, the primitive child Finally, we may gioup the few chapters which 
are concerned chiefly with the forces influencing child development 

While the divisions necessarily oveilap somewhat in their content, they 
are sharply differentiated in their organization of material It is a stimu¬ 
lating experience for the leadci to do his thinking now m terms of the 
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special modes of child behavioi, now m terms of special kinds of children 
with all the complexities which make up their total peisonalities, now m 
teims of the natural and artificial influences which modify the human or¬ 
ganism for better or for woise 

Chapters Pre3ei^ti>jG Points of View 

John E Andeison opens the volume with a chaptei entitled “The Methods 
of Child Psychology” Analyzing the field of child psychology in teims of 
the scientific method, he traces the development of view points and tech¬ 
niques from the time of Plato thiough the vigorous speculations of Rous¬ 
seau and Locke, the halcyon days of b.iby diaries, the deluge of question¬ 
naires of which Stanley Hall was the inspiration, into the present era of 
measurement and experiment. Discussing contemporary trends in child psy¬ 
chology, the author distinguishes aix useful sources of material, and twelve 
methods of approach An inteiestlng discrimination is made hy him be¬ 
tween those dubious questionnaires asking foi expiessiona of opinion, jnd 
questionnaiies asking foi recoids of fact The section on "control by sta¬ 
tistical devices" (the last of the twelve methods of appioach) la not alto¬ 
gether sound, paiticularly in its consideiation of the partial correlation 
technique The chapter ends with a veiy quotable generalization “Scien- 
tiHc sin consists not so much in the use of a particular method as In the 
failure to use a more adequate method for the problem in hand when such 
a method is available” 

“Psychoanalysis of the Child,” by Anna Fiend, makes the modest claim 
that "Psychoanalysis does not permit itself to be langed with other con¬ 
ceptions* It refuses to be put on an equal basis with them Instead of 
taking Its place beside the others, it usurps the function of writing the entue 
textbook of child psychology on the basis of its own tliscoveiiea ” Excusing 
herself from giving research results because of lack of space^ the author 
sketches the child's sexual (emotional) development fiom infancy through 
puberty as viewed by the psychoanalytic school The chaptei, highly con¬ 
densed and lacking illustrative material, will probably be all but unin¬ 
telligible even to well-trained psychologists, with the exception of those 
who are already steeped m the jargon of psychoanalytic literature 

Helen T, Woolley’s chapter, “Eating, Sleeping, and Elimination,” is in¬ 
cluded by the reviewer under "points of view,” even though the title sug¬ 
gests grouping it with “fields of child behavior,” because the point of view 
of the parental education specialist is the dominant note While it is tiue 
that several research studies upon eating, sleeping, and elimination arc 
mentioned, this is incidental to the manifest purpose of the chapter—to pro¬ 
vide a manual of child training m thiee important sets of habits Since 
there is probably no aspect of child psychology so thoroughly explored as 
to provide a completely validated groundwork for pedagogy, it is usually 
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ncceasary in formulating a plan of training to resort to enlightened Judg- 
jnent and to practical common sense in the areas where lesearch indi- 
cates no clear line of action. This Professoi Woolley does admirably 
When even the ‘^authorities’* fail her, she is nearly always able to bring 
up some pat and convincing illustration fiom her own experience as a 
mother. But some authorities might question hei dictum that ''the child 
should go to sleep in the same room, in the same bed, dressed in the same 
clothes, and put to bed by the same person every time he is started upon 
a night’s sleep or nap,” What price motherhood I—^what risk, indeed, of 
establishing some of the infantile fixations which the psychoanalysts and 
beliavionsts alike decry I 

CHAPrCRS FftCSENTlNG ORrOlNAL RfSCARCH 

There are only two chapters which fall distinctly under thi^ heading and 
which, therefore, picsent but a segment of a field instead of a broad sur¬ 
vey Many readers may agree with the reviewer in voting these two 
chapters the most interesting m the entire book—Experimental Con¬ 
struction of an Environment Optimal for Mental Growth/’ by Susan Isaacs, 
and ^‘Children’s Philosophies/* by Piaget, The fiist of these gives a fasci¬ 
nating and detailed account of an experimental “progressive” school con¬ 
ducted for three years by the author in Englaud The second describes 
some of the author's experiments upon children’s conceptual thinking, par¬ 
ticularly (he development of the ckild’a conceptions of realism, animism, and 
artificialhra Valuable though the two contributions are, it is questionable 
whether the appiopriate place for them is in a reference handbook. More 
might have been gained by devoting the space to one or two of the fields 
in which the handbook is admittedly incomplete 

Chapters Prescntino Fields of Child Behavior 

It IS in this group of chapters that most of the surveys are almost en¬ 
cyclopedic in organisation and m thoroughness 

Beth L, Wellman (“Physical Growth and Motor Development and their 
Relation to Mental Development Jn Children'’) presents a r^sumd of ex¬ 
perimental work upon growth by age and sex of physical and motor traits^ 
then permutes mental, physical, and motor development into the three pos¬ 
sible combinations of each with each and summaries the data bearing upon 
their intei relationships. Little interpretation of the significance of the ma¬ 
terial is given—much of the chapter, in fact, would not suffer if thrown into 
a scries of tables with brief explanatory legends 

Dorothea McCarthy (“Language Development") is concerned chieily with 
the development of language m the preschool child, since the early ages 
represent the period of moat ropid development, and the noimai child past 
five IS already using all parts'of speech, all inflections, and all sentence 
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forma Beginning with prelinguistic nCterancea, the author traces the de- 
vclopmental stages of speech ^ and then gives well-documented accounts of 
the growth of vocabulary, the development of the sentence, the functions 
of language, and the relation of language development to other facto is 
such as socio-economic status, twinship^ intelligence, nnd age of associates 
Speech pathology is not considered in this chapter A valuable feature is 
a brief section outlining the directions which further lesearch may most 
profitably take 

la a chaptei on “LcarninE in Children,’’ Peterson's method has been to 
single out a few lepresentative rcseaich studies to summarize in elaborate 
detail, referring to supporting or conflicting studies only by author’s name 
or very briefly with respect to results. A wide variety of learning prob¬ 
lems are discussed, infant coordinations, matinity versus training, acqui¬ 
sition of skill in young childien, effects of learning conditions, transference, 
and vQiious types of learning—associative leaining, latioiial learning, etc. 
Stiange to sny, almost nothing is piescnted upon the possibilities and limi¬ 
tations of tiaining m relation to mental endowment, a field in which much 
crucial experimental work has been done duiing the past five or six years 

Charlotte Buhlcr's cliaptei on “The Social Behavior of the Child" is cx- 
ccpUonal for Its orderly arrangement, thoroughness, and clarity It is also 
one of the few chapters to cover its field ^systematically both fiom the 
longitudinal view of successive developmental stages and the cross-section 
view of individual differences Noimative studies from infancy to piibeity 
are presented, arid so skillfully integrated that a well-rounded picture 
emerges of the normal child’s social development—his grovying interest in 
group play, his responses to various types of social situations, his early and 
later periods of negativism, his readjustment of social values at adolescence. 
Various social types of children are also well desciibed Some question 
remains m the mind of the reviewer as to the soundness of the author's 
distinction between problem children whose behavior is exaggerated and 
those whose behavior deviates. The chapter ends with an excellent sum¬ 
mary of expeiimental data upon the relation of social behavior to life 
situations such as family constellations, institutional care, step and foster 
relationships, and the social milieu 

Vernon Jones, in hia chapter on “Children’s Morals,” contrasts moral 
development with intellectual development, the fiist ieffecting “right or 
wrong motives or right or wrong senses of values,” and tlie second involv¬ 
ing "responses which, on the basis of existing knowledge, may be pro¬ 
nounced to be successes or failures ” He proceeds to a discussion of indi¬ 
vidual differences represented in continuous distributions of such traits as 
honesty, cooperation, generosity, persistence, self-contiol, etc, describes the 
test, rating, clinical and social criteria by which such traits aie measured, 
and presents six pages of tabulated data regarding character tests now 
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available Datn on the influence of various factois upon moial develop¬ 
ment me then summarized—nature factors including intelligence, age, se’c, 
race, and “native tendencies to action,” and niirtuie factois including home, 
associates, Sunday School, day school, and recreational activities These 
sections provide an exceedingly fine digest of recent reseaich results, yet 
there are certain regretable omissions In the section on age, for example, 
test lesults showing little effect of age are cited, but the sinking facta re¬ 
garding age trends m the incidence of juvenile delinquency me not men¬ 
tioned In n section on inheritance no mention is made of Lange’s ar¬ 
resting study of criminality in frateinal and identical twins, although that 
study, with the one of May and Haxtshornc on deception in siblings reared 
m orphanages, gives us almost the only crucial evidence we have upon 
the heredity of moral tcnilencjes* The May and Hmtshorne sibling study 
IS cited, but the essential fact that these sibling pans weie reared in or¬ 
phanages is not mentioned The chnptei ends with an excellent discussion 
of learning experiments in the field of moral behavior. 

The chapter on “Children’s Drawings’* by Florence L. Goodenough rep¬ 
resents a remarkably fine iiitegiation of experimental work and interpreta¬ 
tion. With facile familialUy the niithoi gatheis up the material of past 
decades, linking it to the most lecent contributions She also draws moie 
liberally upon foicign data than do many of the Ameican contributing to 
the Handbook, That the drawings of young childien aie a universal lan¬ 
guage for the expression of ideas rathei than for aesthetic expression is the 
author’s well-supported contention The growth of perception in children 
IS illuminated by the fact that the developmental stages in representative 
drawing are the same for children of all races 
“Children’s Plays, Games, and Amusements,” by Helen Marshall, opens 
with a brief discussion of play as a biological tendency Classic compila 
tions of plays and games aic cited which reveal the play-lifc of childhood 
to “be strikingly independent of temporal or racial baniers,” Sections follow 
which considei the inAiiencc of age, sex, intelligence, environment, and 
race upon play, A page devoted to the topic “Playgjounds and Organized 
Recreation” lists the oiganized facilities provided by cities, and comments 
on the paucity of oppartunitics in iiiial communities The chaptci as a 
whole deals almost exclusively with children’s games, and httlc, if at all, 
with the wider aspects of children’s plajs find amusements Leisure time 
activities such ns leading, constiucting, collecting, etc, aie not considcied 
Kimmins’ contribution on “Childien’s Dicams” is in the main a suiii’- 
maiy of his own data collected iti the loiidon schools, and would have been 
classed by the reviewei in the group of “ouginar chapters were it not for 
the informing brief supplementary reviews of theories of the nature of the 
dream and day-dream, the child’s conception of the dieam, and dream 
control Taking the view that the dreams of normal children “let in a flood 
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of liglit as to the temperament and mental make-up of the child” the 
author proceeds to classify dream types according to their noimal appear¬ 
ance among children of the two sexes afc y a nous ages. Interesting sections 
follow upon the dreams of ciuldien in industrial schools, and of childien 
who are deaf oi blind, 

"Special Gifts and Special Deficiencies” which aic lelatively uncorre- 
lated with oi general intelligence, are discussed by Leta S Holling- 
woith Evidence is presented for the independence of muscial, drawing 
and mechanical abilities Achievement m such school subjects as leading, 
spelling, or arithmetic, while usually found to be closely in line with 
occasionally lags so far behind ‘V’ that special remedial methods become 
necessary Ability to lead and govcin people is conceived as a combina¬ 
tion of physical and tcmpeiamental traits with intelligence in an ^^optimum 
section of the curve for 

This chapter, one of the briefest in the entile volume, does little more 
than hit the high spots of a fascinating field of child psychology, Precise 
data regal ding the inter-relationships of gencial and special abilities me 
not summarized at all, the developmental aspects of special abilities are 
scarcely touched upon, and recent expelimental work leading toward theo¬ 
retical interpretations (such as the relationship of lateral dominance to 
reading deficiency) is ignoied The question may lie raised as to whether 
the Editor's suggestions to contributors were sufficiently definite and clear, 
for the chapter gives the impiession that the author felt an unnecessary 
pressure to select and condense 

The Psychology or Children op Certain Typical Groups 

If all the fields of child psychology had been coveied by Handbook con¬ 
tributions, and if all the authois had provided exhaustive siiiveys of these 
fields, It is fair to say that the chapters on child types would repiesent 
chiefly a reclassification of data alieady summarized As the chapters 
actually appear, howcvei, there is comparatively htde overlapping between 
those grouped under the present heading and those previously leviewed The 
summaries of the special fields deal for the most part with the normative, 
developmental aspects of the field Among the sections which consider 
individual variations also, only a very few piesent with any degiee of 
completeness the relation of such variations to the child's status in other 
important respects, such as intelligence The five chapters here classified, 
therefore, which include discussions of the gifted child and the feebleminded 
child, contribute material which is largely unique 

Terman^s chapter on “The Gifted Child" discusses those children who 
fall m approximately the top half of one per cent in intelligence Facta 
are summarized regarding then physical, mtellectiial, and personality traits, 
social origin, scholastic achievement, educational needs, and longitudinal 
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development over a pciiocl of years The author emphasize*! the fact that 
wide deviations from the central tendencies in all aspects of development 
are to be found among individual cases of gifted childien 
Despite the fact that hia material is more highly condensed than that of 
the majority of the Ha7tdbook chapters, Terman’s presentation is extremely 
readable This is partly because he largely dispenses with citations and 
sii/nmanes of specific data, weaving instead a skillfully integrated narra¬ 
tive discourse The leader probably gets more from a fiist reading of such 
Q chapter than from a summary ot the more usual kind, although the 
method limits the usefulness of the contubiiUon ns refeience material 
In a chapter on ‘‘Feeblemindedness,'* Pintner gives a compiehensive, well- 
documented review which includes the history of scientific study of the 
/eebleminded, the incidence of feebJemindedness in the geneinJ population, 
clinical types, mental and physical charactciistics, causes, and the care 
and control of the feebleminded A valuable feature of this chapter is a 
one-page summary which concludes jt An omission which the reader is 
likely to regret is a discussion of the personality tiaits of the feebleminded, 
and particularly of the relationship of feeblemindedness to delinquency 
KJuver contributes a chapter on “The Eidetic ChiJd-^* PIis presentation 
js extremely technical It consists m large part of critical comments upon 
methods and conclusions to which he refers in terms so sketchy as to con¬ 
note Jittlfi meaning foi the reader not thoroughly conversant with the oiigi- 
nal sources 

Margaret Mead, who never fails to provoke thought, approaches her 
chapter on “The Primitive Child” in a manner unique from that of any 
other Handbook contribution The major portion of the chapter consists of 
a discussion of research problems important to the entire field of child psy¬ 
chology, whose solutions appear possible through data obtainable from a 
study of children m primitive societies Such data as have already been 
secured (much by the author of the chapter) are grouped according to the 
prabiems which they suggest and Wluniinate—a form of organi 2 atIon which 
demands a paiticnlaily high ordei of selective and relational thinking. 
Studies of the effect of weaning, sleep habits, and demonstrative affection; 
studies of the fixation of emotional responses, studies of the developnient 
of language and thought, of musical and artistic capacities—these are only 
a few of the excellent problems proposed by Dr Mead One difficulty, 
howevei, which the author largely ignores m this chapter, as well as m hei 
past publications of oiiginal research, is that of probable native differences 
between the members of different primitive groups. Not always is it safe 
to attribute differences in child development to differences in social cuitiire 
“The Developmental Psychology of Twins" by Gesell opens with a bio¬ 
logical orientation, and then procceda to sections on behavior correspond¬ 
ence, handedness, psychopathological coriespondence, including Mongolism 
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and insanity, studies using “cn-twin control,” psychometric studies of twin 
groups, and the natiirc-mnture problem in relation to twin Correspondence. 
The arrangement and sequence of material is unsystematic, and critical 
evaluation of the statistical studies of tivma is not ^attempted The chap¬ 
ter, novel thelcss, contains enough well-siimmai^zed information to constitute 
a very useful contribution 

Forces Influencing Child Uevelopmcnt 

The chapteis falling clearly under this heading arc only thiee in number. 
Many will wish that more apace had been devoted to such material, for it 
bears the same ielation to descriptive child psychology that astiophyaics 
bears to a celestial atlas While many of the Handbook chapteis reviewed 
in other divisions contain sections which discuss the relation of a certain 
aspect of child development to vaiioiis determining factors, few aic as 
thorough on this point as the impoitance of thq subject deseives 

Mary C Jones wiites a chaptci on ^'The Conditioning of Childien's Emo¬ 
tions” With editorial comments interspersed, she summaiizcs the available 
studies on conditioning, re-conditiomng, and unconditioning, and discusses 
the problems concerned with the geneialization of responses, intensity of 
stimuli, and substitution potentiality The point of view of the author is 
cautious, and does not embiacc the startling infcicnccs often diawn from 
such data as she reviews by those who go m for nehavioiism as a cult 

Lewin^s chapter on ^*Environmental Foices in Child Behavior and De¬ 
velopment” is disappointing fov what it leaves ovU, though stimulating for 
what it puts in The discouise is chiefly theoretical, though illustrated by 
citations from experimental research The cntiie chapter is really an 
elaboration of the fact that ^dynamic” environment has a differential effect 
depending on the momentary condition of the individual Little attention 
is given to the many recent statistical studies of the effect of nurture upon 
intelligence and achievement, the author taking the questionable view that 
"the concepts of the average child and of the average situation are ab¬ 
stractions that have no utility whatever for the investigation of dynamics” 

In a chapter on "Order of Birth in Relation to the Development of the 
Child,” 11, E Jones summarizes the available information regarding birth 
order in relation to intelligence, language, emotions, and delinquency The 
evidence is conflicting, and in geneial the effects are rather slight in so far 
as statistical studies are able to show An important contribution of the 
chapter consists of a thorough, critical discussion of the snares which beset 
the worker in this field. Many of the discrepancies in published results can 
be accounted for by vaiious disturbing facto is such as incomplete o ess of 
families, effect of mothers age, varying sex ratio, differential mortality, 
and changing birth-rate 

In conclusion, the reviewer would characterize the book as an immensely 
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valuable source of up-to-date Information The chapteis are uneven m 
quality, although the prevailing level of excellence is high. Few, if any, 
of the chapters are so compichensive that n person contemplating a re¬ 
search pioblem would be safe in accepting their bibliographies without fur¬ 
ther exploration of the fields leprcscnted, though most of the chapters do 
succeed in giving a pictuie that is full and infoiming 

In the Preface the Editor admits the difficulty 6f determining the limits 
to be covered m the Handbookj and mentions particulaily the omission of 
a treatment of the delinquent child In the judgment of the reviewer this 
omission is to be regretted, since the contiol pf delinquency is one of the 
major pioblems confionted by child psychologists in the clinical field 
Among othei fields which aie treated inadequately, and which future 
Handbooks may find space to include, aie^ 

Development of sensation and perception 
Sensory defects (the blind child, the deaf child) 

Native tendencies to action / 

Heiedity and enviionment as determlineis of individual difiEerences 
Nervous and mental disorders (problem children) 

Interests ^ 

The rate and duration of mental ygrowth 

Bardara S Burks 
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THE EFFECT OF INACTIVITY PRODUCED BY COLD 
UPON LEARNING AND RETENTION IN THE 
COCKROACH, BLATELLA GERMANICA 

Fforn the Psychological Labotatones of Cla/h Uiiivetsity 


Walter S Hunter 


Introduction 

The suggestion for the present expeiimeiit came fiom the work by 
Jenkins and Dallenbach (3) on the effect of inactivity due to sleep 
upon the letention of nonsense syllables, These mvestigatois, woik- 
ing by the method of recall, found that retention nftei 1, 2, 4, and 8 
hours of sleep was significantly bettei than after concsponding 
periods of noimal waking activities and fuithermore that theie was 
essentially no greatei loss in ictcntion after 8 hours than after 2 
houis of sleep These findings have been partially confirmed by 
Dahl (1) using the recognition method. In Dahl’s work retention 
after periods of 4 and 8 houi’s sleep was better than aftei similar 
peiiods of normal waking activities Foi 1- and 2-hour inteivals the 
reverse finding was secured Van Ormei (7), using the relearning 
method, also found that at 4 and 8 hours retention was better aftei 
interpolated sleep than after mteipolatcd waking activities Ho 
found no diffcience between the two conditions for the 1-hour in- 
teival but a possible difference in favor of the sleep interval for the 
2-houi peiiod These studies cleaily support the hypothesis, put 
foiward by Jenkins and Dallenbach, that loss of retention is due to 
the activity which intervenes between learning and lelearning, an 
hypothesis which i elates the so-called phenomenon of forgetting to 
that of letioactive inhibition Perhaps no one has ever tliought that 
sheei lapse of time was a factor in pioducing loss of retention, since 
lapse of time only peimits various undcteimined factors to play theii 
roles, as the passage of time may permit the weather to wear away 
the locks The Jenkins-Dallcnbach experiment, howcvci, gives us 
some evidence of the role of specific factois iii bringing about the 
disintegiatioii of neutal cooidinations so that we need no longei say 
meiely that forgetting is ielated to time The evidence, howevci, 
docs not enable us to say that the neuial impulses set up bv mus¬ 
cular and glandular activities are the only important factois at work, 
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Since during sleep the metabolic processes of the biain may well be 
cliffeient horn then condition during waking. 

The pioblem of the effect of inactivity upon retention is one well 
suited to the field of animal experimentation where studies of learn¬ 
ing and retention have already been made with leasonable success 
The piesent paper reports the results of an experiment upon cock- 
loachcs wheie inactivity was pioduced by means of low temperatures 
Other experiments under way m this laboratory aie using different 
animals and different forms of inactivity. It is not nocessaiily to be 
expected that all forms of inactivity will have the same effect, oi lack 
of effect, upon retention, since the physiological accompaniments of 
the inactivity may well vaiy with the mode of producing tlie inactiv¬ 
ity Inactivity due to cold need not have the same relation to letcntion 
as inactivity due to sleep. Indeed, the present experiments show very 
clearly that in the roach the learning and letention of a simple con¬ 
ditioned response are worse aftei a period of cold-inactivity than 
after a corresponding period during which the subject lemains ui a 
dark room at noimal temperatuies. This, it may be said, is not the 
result anticipated. It was thought that almost peifect letention 
might be secured if the subject*s physiological processes could be held 
practically in quiescence during the period of lest inteipolated be¬ 
tween learning and releaining This expectation, however, was not 
fulfilled. 

Expelimental studies on learning by the cockroach have been made 
by Syzmanski (4) and Turnei (5) These investigators trained the 
roach to avoid a dark compartment and remain in a lighted one. This 
was accomplished by shocking the animal whenever it entered the for¬ 
mer compartment When the subject refused to enter the dark 10 
times in succession learning was regarded as completed. [Turner (6) 
also found that the roach could learn an elevated maze having 6 ciils- 
de-sac] These expeiiments have shown clearly that the roach is well 
adapted to learning experiments, a result confirmed by the present 
experiment which utilizes with but little modification the methods 
of Syzmanski and Turner. 

Subjects, Apparatus, and Methods 

The subjects of the present expeiiment, Blatella geunanica, some¬ 
times known as the croton bug, weie captured by setting traps in 
frequented places These traps were glass batteiy jars the msidc 
upper portions of which had been thoroughly greased Roaches can 
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FIGURE 1 

A Perspectivl Vipw of thr Training Apparatus, Showing the Bent Wire 
Prod, 1, and the Giass Tude and Piston, 2, Used in 
Transporting the Subjects 

The apparatus was walled on thice sides with glass, slightly greased on 
(ho inside Tlus enclosuie made the capture of any escaped roach certain 
(During the couisc of the experiment no trained roach escaped alive to be 
recaiight in the traps and so to reenter the experiment in the role of an 
untrained subject ) 

get into but not out of such receptacles For this reason the jars 
also served as peimnnent living quarters for those members of tile 
colony who weie not isolated foi study Bread and water was a 
sufficient diet for the maintenance of the animals during the cxpei- 
jmental period. Only roaches about 1.3 cm. long were utilized 
Gieat care w"as taken to insure the choice of iinmjuied subjects, inas¬ 
much as animals with broken antennae or injured legs were fairly 
common in the colony No determination of sex was made, 

The particular apparatus diagramed in Figure 1 was used only In 
the expeliments where time mteivals of 5 and 8 houis respectively 
weie employed, Heie it seemed woithwhile to improve the pre- 
viou'ily utilized apparatus by enlarging it slightly and by sloping 
the walls inward in order better to discourage any effoits of the roach 
to climb out The apparatus of Figure 1 was a 4-sided box, 9,5 ins 
long, 1 ll“16th ms wide at the top, 2 1-16th ins wide at the bottom, 
?ind ins high (inside measurements) The side walls were 
lined with glass which was coated with a very thm layer of giease 
(Cusco) A glass partition, 4 ins long and 1^4 ^ns. high, divided 
the illuminated portion of the box into longitudinal alleys of equal 
width. This partition ended 1 m from the dark chamber and 2 ms 
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from the othci end of the apparatus A wooden top 2.5 ins. long 
covered and claikened one end of the apparatus Acioss the floor of 
this darkened end were strips of brass % in wide, constituting the 
punishment gull, which were connected with an mductonum and a 
single dry cell. The shock used was gieat enough to produce a 
marked leaction from the loach, but it was barely supia-liminal to 
the dry human finger The grid was electiified only aftci tlie animal 
enteied the dark cliambei. 

All illumination came fiom a single 200-watt blue bulb suspended 
23 ms above the floor of the appaiatus and so ai ranged that the 
cntiance to the dark chambei was maiked by a sharp shadow The 
temperature of tlie expeiimentc'il room, at a point about 1 foot above 
the apparatus, was kept between 26*^ and 28^ C. by means of an 
electric heatei (The tcmpeiature of the cupboard in which the 
isolated animals weie kept was peihaps 1“ lower*) The loom tem- 
peratuie was read at the time of each test, and the refiigcrator tem- 
peratuie was read on a maximum-minimum theimometei whenever 
a roach was put in or taken out. This latter temperature ranged 
horn y to 6“ C 

All conditions with the fiist experimental apparatus referred to 
above were the same as those just described except for the dimensions 
of the apparatus itself. In this case the daik chambei was 2 ins 
long and the illuminated poition, 6 ins long The width of the 
box was and the height, 2 ms. (instde measurements) This 

apparatus was also lined with glass and fitted with the same longi¬ 
tudinal paitition. Both apparatuses were painted inside, under the 
glass, with a flat black paint 

In addition to the experimental (tiaining) apparatus, theie was 
also a practice apparatus of approximately the same size as tliose used 
for tiaining, but lacking the longitudinal partition and the dark 
chamber This apparatus was used for adapting the roach to vaiious 
aspects of the experimental situation prior to the beginning of legular 
training 

The method of pioceduie in all expeiiments was as follows* (1) 
At a given hour on the first d«ay a roach was taken from the colony in 
a small glass phial, carefullY examined for physical injuiies, and tlicn 
placed in a small glass jar This jar was numbeied and always con¬ 
tained a small piece of bread soaked witli watei. The jai and the 
roach were now placed in a dark cupboaid (2) On the second day 
at the same hour the roach was placed in the practice appaiatus foi 10 
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minb and was then leturned to its jar and to the cupboard. During 
the piacticc pciiod the subject was stimulated from time to time with 
the bent wiie prod, was tested for the strength of the shock, and in 
general became adapted to the expeiimental situation. (It wiU be 
lecalled that theie was no dark poitioii of the practice appaiatus ) 
(3) On the thud day at the same houi the loach was placed in the 
training appaiatus wheie it remained until learning was completed 
(tf) If the roach belonged to the normal gioup it was placed again 
in Its jar and leturncd to the cupboaid where it stayed until the 
time foi relearning arrived {b) If the subject belonged to Experi¬ 
mental Group 1 It was placed in a small, numbeied glass phial, whicli 
was closed at the top with tlnn cloth, and was placed m the rcfiigei- 
atoi At tlie close of the allotted time in the cold it was again 
transfeiied to its individual jar and placed in the cupboaid for re¬ 
covery until the time for iclearning ainved (c) Roaches belonging 
to Experimental Gioup 2 received a different treatment on the third 
day. At the appiopiiate houi, without any training, each was placed 
in a glass phial and put in the refiigerator for the required time 
After tins time had elapsed the roach was letuined to its jar and put 
in the cupboard for lecoveiy until the hour for its original learning 
test arrived 

Great pains were taken to control the time inteivals involved in 
the experiment, For example, a loach completed its learning at 9 10 
AM. Not ovei one minute was required to transfer it to the cold 
At 1.10 P.M It was removed from the cold and was credited with 
4 horns* exposure to the low tempeiaturc. At 2 10 p m it was back 
in the appaiatus ready for rcleainmg No vaiiation gieater than 
2 mins occuired m this schedule 

Before the tiaining experiment began each roach had been accus¬ 
tomed to the geneial experimental situation by means of 10 mins 
spent in the practice apparatus (The experimenter himself had 
become highly skilled thiougli training moie than 75 aminals m pre¬ 
liminary woik before the legulai expeiiments began ) When the 
roach was placed m the experimental appaiatus il usually ran at once 
into the claikened end wheie it received a shock which caused it to run 
back into the lighted portion. If the loacli did not now of its own ac¬ 
cord lun toward the dark, it was gently touched with the bent wiie 
prod and forced to go at least as far as the end of the gbss paitition 
Whenever the animal went so f.ii as this, but turned back without 
entering the dark, it was credited with one correct lesponse Fre- 
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quently a subject would stop at the cntiance to the dark and remain 
quiet. If it did not move aftei a short pause, it was touched gently, 
whereupon it either entered the daik or letuincd to the other end of 
the box. Mastery of the pioblem was set at 9 coirect responses in 
10 successive trials. (The total trials required for learning, as given 
in the section on results, do not include these last 10 tiials. How- 
evei, whcic the total shocks for learning are rccoided, all shocks 
received aie included This lesults uniformly m counting one shock 
after the critenon of leaining has been attained ) 

Great caie was taken not to excite the loach m transfciimg it to 
oi from the appaiatus As an aid to this end the loach was trans^ 
foned in a glat>s tube which contained a loosclv fitting plunger. The 
movement of the plungei bi ought the animal quietly out of the tube 
and either into its jar or into the apparatus, To pick up the subject 
the tube was brought near or over the animal, wlio usually ran 
promptly inside 

The following expeiimental program was carried out* 

I. Leaining followed by relearning aftci I hr,; all temperatures 

normal; 30 subjects 

II Learning followed by rcleainmg after 3 hrs 

(a) Contiol Group, normal temperatures, 40 subjects 

(b) Expeiimental Group 1 Leaining at normal tempera¬ 

ture, 2 hrs in cold, 1 hr recovery at normal tem¬ 
perature; relearning at normal temperature, 40 
subjects. 

(c) Experiment! Group 2 Two hours in cold; 1 hr, re¬ 

covery at normal temperature, learning at noimal 
temperature; 40 subjects 
IIL Leaining followed by relearning after 5 hrs 

The same subgioups as in Experiment II, one hour being 
given m recovery, 40 subjects in each group, 

[V Learning followed by relearning after 8 hrs. 

The same subgroups as before. The two experimental 
groups were each given 4 hrs of cold and 4 hrs for 
recovery; 40 subjects in each of the three gioups. 

Experiments I, II, III, and IV Were cairicd out in that order 
However, the three subgroups which occurred in all but the first 
experiment were tested in an essentially simultaneous manner. 
First, a subject for the control group was tested, then one for Exper¬ 
imental Group 1, then one for Experimental Group 2. Again a sub- 
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ject foi the contiol group was chosen, followed m order by a subject 
for each of the experimental gioups, until tlic total icquiicd number 
of subjects had been utilized As a result of this piocedurc the 
tliiee siibgioups weie equally aftected by anv factors which might 
have varied progtessively as the experiment continued 

Results 

Reliabiliiy The reliabilities of the shock and tiial scores were 
sufficiently high foi the pui poses of this expciimcnt Aftei the 
expenmentei had become skilled in the use of liis methods of work, 
and before the mam investigation was begvin, a determination was 
made of the Pea i son coi relations he tween learning and relearning 
scoies tor 25 roaches Twelve subjects weie letiaincd 5 days after 
the completion of the initial learning, 8 subjects, aftci an inteival of 
3 da3's, and 5 subjects, after an interval of 1 day All tempciatures 
weie noimal The coiielation between the total niimbci of tiials 
for learning and iclearning was 85it 05 Poi total shocks the cor¬ 
relation was 85ib.03 

The reliabilities secured with othei gioups of roaches after inter¬ 
vals of 1, 3, 5, and 8 lus spent in rest at normal tempcintuies were 
as follows* 

1 houi, 30 subjects, shocks, r=,49iii.09; tnals, rit 40= 11; 

3 hours; 40 subjects; shocks, r= 38ib 09; trials, r= 30ih 09, 

5 houis, 40 subjects; shocks, /= 63it 06, tiials, ;= 31it 09, 

8 hours, 40 subjects, shocks, ;=,36it 14, tnals, 

Learning Followed by Releanitng after One Hour Thiity roaches 
weie trained to avoid the daik chamber They weic then letuincd 
to the cupboaid and tested for ictention after 1 hour Tlie results 
secured are summaiized in Table 1 They indicate a neiuly perfect 
retention over a period of 1 hour at noimal temperature 


TABLE 1 

Leahninc and Retention aoer One Hour 



Lcnining 

Rcleaiiiing 

Av total "ilioLks 

7± 36 

1 6± 13 

Rfinge 

3—U 

0—+ 

Sigma 

2,9 

1 11 

Av total trials 

9 2± 65 

9± 18 

Range 

2—20 

0-7 

Sigma 

5 38 

1 51 
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TABLE 2 

LfiARNlNC AND ReTI NTION AFTER THREE H0UR8 




Gioup N 

Group I 3 

Group 1 ) 



Lea)7mig 


Av total 

shocks 

1 7di.4+ 

7 5± 46 

10 05±3,S6 

Range 


3—21 

2—23 

2—23 

Sigma 


+ 29 

4-38 

5 38 

Av total 

trials 

n 22Hi 87 

1L32±1 01 

1+52±7+ 

Range 


2—32 

1—45 

2—32 

Sigma 


8 26 

9 63 

7 05 



Kc] earning 


Av total 

shocks 

3 +3±: 26 

3 3± 26 


Range 


0—10 

0—15 


Sigma 


2 45 

2 52 


Av, total 

trials 

4 48it 59 

3 83± 39 


Range 


0—21 

0—20 


Sigma 


S63 

3 75 



Learning Lollowed by Relearning after Thee Hours One Imn-* 
djcd and twenty xonches, divided into three groups, weie trained 
under the conditions indicated above one gioup {H) learning, lest- 
ing, and leleaming under normal temperature condttions, one group 
(la) Learning and lelcainmg under the standard conditions, but 
initial learning pieccded hv 2 his. m the cold and 1 lir in normal 
temperature for recovery, and the remaining gioup ( 13 ) having its 
initial learning pieceded by 2 hrs. in the cold and 1 hr in normal 
temperature foi recovery. 

The lesults are summaiizcd in Table 2, Groups N and I 3 , who 
learned under identical conditions, acquired the same average number 
of total trials and shocks Group 13 , which had been exposed to cold 
prior to leaining, learned more slowly The difference between the 
mean shocks for groups N and 13 is 2.32± 11 The difference be¬ 
tween the mean trials for the t,ame groups is 3 30it 21, Both differ¬ 
ences are significant and indicate that the pieliminary exposuie to 
cold has slowed up leaining to an extent not countei balanced by the 
1 hi of recovery 

A comparison of Gioups N and I 3 on rcleaming indicates that 
Group la has been uninfluenced by its exposure to cold during the 
rest peiiod, or that some factor has counteib«alanced the bad effects 
of the cold There is a laige and significant difference between the 
learning scores of Group 13 and the relearning scotes of Group Is 
Both in trials and shocks the relearning of Group la is supeiior to 
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the learning of Group 13 On the basis of these lesnlts it Avould 
therefore seem reasonable to conclude that the exposure to cold has 
110 effect upon retention but does have an injuiious effect upon 
oiiginal learning. Lxiter lesults from other groups, liowever, show 
that such a gencial conclusion is unjustified. 

The suggestion might be made that the loss of letention by Group 
I 3 occurred duiing the l-hi period of lecovery at noimal tcinpera- 
tuie and that no loss piobabiy occurred as a lesult of the 2 hrs ’ 
inactivity m the cold. This hypothesis, however, is definitely negated 
by lesults vet to be icpoited and also by the piecedmg data seemed 
on normal leteiition aftci 1 hi which showed that retention was 
essentially perfect for that period of time 

Leatmng Followed hy Releatning after Five Hours In tills and 
the following experiment the laigcr disci mu nation box, described in 
the section on apparatus, was used with 120 roaches, divided as usual 
into 3 gioups Although the pieced mg expciiment had suggested 
that a period of 1 hr was insufficient for complete iccovery fiom n 
2 -lir exposuie to cold, the piesent expeument again utilized the 
1 -hr, recovery period, The in gioup had 4 hrs of exposure to cold 
and 1 hr for recoveiy pnoi to initial learning. The I 5 group le- 
ceived this same ticatment between learning and lelcaining. Group 
N rested at normal tempciatme for 5 his between learning and 
leleaimng 

The lesults on learning and retention are summauzed in Table 3, 


TABLE 3 

Learning and Rltention ArrER Five Hours 



Gtoup N 

Gioiip U 

Group Is 

Av total shocks 

Lear ntng 

9 12± 54 

8 05it 55 

12 55^82 

Range 

4—29 

2—18 

3—41 

Sigma 

5 16 

3 5 

7.79 

Av total tiials 

14 9ibL2 

13 17d: 68 

19 35±17 

Range 

3^6 

1 — 30 

2—53 

Sigma 

11 31 

6 41 

12 71 

Av total shocks 

Relearning 

7 IS^ 51 

11 2it 93 


Range 

1—30 

0—V2 


Sigma 

4 83 

8 85 


Av total tiials 

11 22z!: 92 

17 1±1 19 


Range 

0—17 

0—52 


Sigma 

8 68 

U 15 
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Again we find that Groups N and Is are essentially on a par in learn¬ 
ing This IS even more exactly the if one extreme subject is 
thrown out of Group N. Gio' ic is again the slowest in learning. 
The difference between the mean shocks required in leaining by 
Groups 1 b find ig is 4 Sd=,16 Ihe difference between the mean trials 
for the same gioups is 6,18ii: 28. A preliminaty 4'hr. exposure to 
cold with 1 hr for lecovery apparently retaids learning The data 
of Table 3 also indicate clearly the injurious effect of the interpolated 
cold upon the retention of the conditioned response m Group Ig 
Not only is the retention of this group significantly worse than the 
retention of Group N, but a significantly largei number of shocks 
and trials aie required for releainiiig by Group Id than for learning 
Exposure to the cold has not only cancelled all of the effects of the 
previous learning, hut \t has placed the animals of thU group Ir a 
condition worse than they were in before any training had been p 
The difference between the mean trials reqiuied for relc'' -^mg by 
Groups N and Ig is 5.88dc.24; foi mean shocks, 4.05ilz,i/. The 
difference between the mean shocks for the leaining and relearning 
of Group Id IS 3 15=h.l36, for mean tiials, 3,93rh 156 
Learning Followed by Relearning aftei Eight Houts Inasmuch 
as both the Id and the io groups were adversely affected by 4 liis, m 
the cold and only 1 hr for recovery, it seemed quite possible that the 
recovery period was too short This might well be the case in spite 
of the fact that careful observation of the roach’s behavior revealed 


TABLE 4 

Learning and Retention after Eight Hours 



Group N 

Group Is 

Group 1 b 


Learning 



Av total shocks 

1015±49 

10 68+ 62 

13 42+ 88 

Range 

4—21 

4—38 

5—45 

Sigma 

4 €2 

5 87 

8 43 

Av total trials 

18 1±1 15 

17 8+1.15 

20 25±I45 

Range 

3^4 

4—61 

4—66 

Sigma 

10 67 

10.9 

13 78 


Releaniing 



Av total shocks 

7 88+ 33 

12.83+ 79 


Range 

3—16 

2—33 


Sigma 

3 13 

7.66 


Ay, total trials 

14,7± 92 

21.5±1,46 


Range 

2—39 

1—59 


Sigma 

8 77 

13 8 
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S/iocts 



FIGURE 2 

Pfrcentiee Curves Showing the Effpcts or Exposurp to Cold upon 
Learning When Measured in Terms of Total Shocks 
N is the normal group, 190 subjects, la, 10 subjects, is the group exposed 
to cold lor 2 houis -with 1 hour for rccovtsiy prior to initial learning, is is 
a comparable group exposed to cold for + hours ivith 1 hour for recoveryj 
Is IS another comparable group exposed to cold for + hours but allowed 
+ hours for recovery 


no after-cftects of the cold After the l-hr lecovery the roaches 
exposed to cold could not be distinguished from, those not so exposed. 
In ordei to tlnow light upon this pioblcm of the recovery peiiod, tlie 
piesent cxpciiment was carried out. Again 120 untrained roaches 
were used, divided into the usual thiee groups In the present case 
the interpolated normal inteival was 8 hrs rest For the Ip group 
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this interval was divided into 4 hrs in the cold and 4 his recovery in 
noimal tempeiature The ig gioup was in the cold 4 his and then 
had a 4'hr recoveiy period before starting to learn the discumination. 

Table 4 siimmaiizes the results The evidence again cleaily in¬ 
dicates that exposure to cold retards learning and decreases retention. 
The difference between the average shocks icquired for learning by 
Groups U and la is 2 74dz 17; foi average trials, the difference is 
2,45=t: 292, The dilfeience between the aveiage shocks icquircd 
for releaining by Groups N and Ig is 4 95=!i 13, foi average tiials, 
the difference is 6 8 27 

Figure 2, which will be fiiitlier commented upon m the summaiy, 
indicates in terms of peiccntiles that the 4 hrs of lecovery allotted 
the roaches in the present expeiiment were no better than the 1 hr 
of recovery previously given. 

Summary and Conclusions 

The learning of a simple darkness-avoiding response by the cock¬ 
roach is retarded if the roach has been exposed to a continuous low 
temperature, 3*-6“C, foi fiom 2 to 4 hours, and if the period for 
recovery is 1 hour at normal temperature. The retaidation of leain- 
ing is greater after 4 hours^ exposure to cold than after 2 hours* cx- 
posuie An allowance of 4 hours foi lecoveiy in place of 1 houi 
does not bettci the learning performance where the subject has been 
exposed to the cold foi 4 houis. These lesults are graphically sum¬ 
marized in the percentile cuives (based on shocks) of Figure 2 
where, for comparison, a curve for subjects not pieviously exposed 
to cold IS included. (Percentile curves for trials show the same re¬ 
lationships.) 

The retention of the darkness-avoiding response by roaches living 
in normal tempeiaturcs deci eased with an increase of fiom 1 to 8 
hours in the elapsed time. Two hours of interpolated cold and 1 
houi for recovery at normal temperature was neither bettei nor worse 
for retention than 3 hours in normal temperature Interpolated 
Intelvals of 4 hours’ cold v/ith 1 houi for recovery and 4 houis* cold 
with 4 hours for recovery adveisely affected retention, but m equal 
amounts, 

Inactivity produced by cold is thus detrimental, and not advan¬ 
tageous, to retention of the darkness-avoiding response in the cock¬ 
roach. The experimental data offer no explanation for this fact. 
Perhaps histological studies would reveal that definite stiuctural 
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changes had resulted from the low tcmpeiatures, changes which pei- 
sistcd at least 4 houis after the shift from low to high temperatures. 
Flies (2) has investigated the effect of tempcratuie on the frequency 
of heart beat in the loach, Blatta o^ientalis L, and has found that 
the frequency of lieait beat increases with tempeiatuie accoiding to 
the Arrhenius equation. There is, however, a critical temperature 
aiound 10"C below which the tcmpciature chaiacteustic of tlic 
equation becomes higher. The degiec of cold in the present exper¬ 
iment, ranging fiom 3“ to 6'’ C, was well below such a ciitical tem- 
pciatuic; but what physiological cliangcs weie theieby produced, 
otlici than a general slowing down of oiganic activities, cannot 
be said 
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LTFFET DE L’lNACTlVITlS PRODUITE PAR LE FROID SUR L'AP^ 
PRENTISS AGE ET LA RETENTION CHEZ LA BLATTE, 
BLATELLA GERMANICA 
(Resume) 

L'apprentissagc dhine simple reponse pai la blatte pour 6vitcr Tobscurite 
est retarde si Von a expose la blatte a uue hasse temperature continue, entre 
3® et 6° C, pendant 2 a 4 lieiires et si la diir6e du i^etablissement est une 
heure a une temperature noimalc La retardation de I'apprcntissage est 
plus grande apr^s que Ton a expose la blatte an froid pendant 4 heures qiie 
pendant 2 heiues Si Ton met 4 heures pour la leetablissenncnt an lieu 
d’une heuie api^s 4 hemes dc froid, I'appientissngc du su)ct ne devietu paa 
meilleur Ces r6siiUals sont graphiquement lesumes dans Ics courbes per¬ 
centiles (bashes sur les chocs) de la Figure 2, on, pour la comparnison, on 



266 


JOURN'AL OF GENETIC PSVCHOLOGY 


Inclut une courbc pour les sujets non exposes auparavant au froid, (Les 
courbea percentiles pour leg 6preuve3 montrent les memes rapports ) 

La retention dc la repon>5c pour eviter Pobscuiit^ chez dea blattes 
demeurant k des temperatures noimales a diminue avee une augmentation 
d'une hciirc fi 8 hcurcs du temps pnsge Deux hcurcs dc froid interposes 
e£ unc hen re poui Ic reetablissemcnt une tcmp6ratiiie normale n'ont etd 
lu incilleurea ni pircs pour la rdtcntion que 3 hcurcs ^ unc temperature 
normale Des intcrvalles interpoles de 4 hemes de froid avee une heure pour 
le reetablissemcnt ct ceux de 4 hcurcs de fioid avee 4 hcurcs pour le 
reetablissemcnt ont defavorablement inHiicncd la r6tention, mais en quan¬ 
tity's ygales 

L'inactivit6 prodiiite par le froid cst done nuisible, et non avantageiisc, 
k la rdtentiou cle la ryponsc pour Eviter I’obscurity chez la blatte Les 
donnyes expeiimentales n’oGEient aiicune explication dc ce fnit PcuN ^ 
&tre des 6tudcs lustologiqucs montrcraicnt-elles que des changements dyfinis 
de structure avaicnt result^ des basses temp6iaturea, dea changements qiii 
ont persist^ du inoins 4 hcurcs apies que I’on a substitiiy une temperature 
elev^c k une temp6ratuie basse Hunter 

DIE EINWIRKUNa DER DURCH KaLTE VERURSACHTE UN- 
TATIGKEIT AUF LERNEN UND GEDACHTNIS DER 
SCFIABE, BLATELLA GERMANIGA 
(Referat) 

Sezt man sie einer fortwnhrendcn niegrigcn Temperatur von 3 bis 6” 

C. 2 bis 4 Stunden aua und ist die notige Erholiingspeiiode bei noimaler 
Temperatur 1 Stunde, so wird die Schabe bei der Aneignung der einfachen 
Rcaktion der Veimeidung der Diinkelheit aufgehalten Die Veizogerung 
des Lernens is rach 4 Studen der Kalteaussetzung giosser, nH nacli zwei- 
stundiger Aussetzung, Gewhhrt man statt emer Stunde 4 Stunden zur 
Erholung, so wird die Lernleistung nicht verbessert, wenn das Versuchstier 
der Kalte vier Stunden lang ausgesetzt worden ist Diese Befunde werden 
in den auf Schocke (shocks) hasierten Prozentkurven (percentile curves) 
der Figiu 2 zusamnnengeftisst In dicsei Figur lat zur Vergleichung eine 
Kurve von Vei suchstieren, die vnrher nirht der Kalte ausgesetzt worden 
Sind, mitgegeben (Die Prozentkurven fur die Veisuche erweisen die 
selben Verhaltnisse ) 

Die Beibehaltung (retention) der Reaktion der Dunkelheitsvermeidiing 
hei Schaben, die bei normalen Tempeiatiii en leben, nahm mit einer 
Zunahme von 1 bis 8 Stunden in der verstiichenen Zeit ab, Zwei Stunden 
mterpoliertei Kalte und eine Stunde y-ur Erholung bei noimaler Tempeiatur 
ilbte weder eine bessere noch eine schlimmere Wirkiing auf die Beibehal- 
tiing aus, als drei Stunden hei normaler Tempeiatui Emgeschobeiie vier- 
stunden-dauerende Kaltenintervalle mit einer Stunde zur Erholung, und 4 
Stunden Kdlte mit 4 Stunden zur Eiholung ubten eine schndhche Wirkung 
auf die Beibehaltung aus, abci in glcichem Masse 

Die durch Kalte eizeugte Untatigkeit ist also der Beibehaltung der Rcak- 
tion der Dunkclheitsveimeidung bei der Schabe nachleilig und nicht guns- 
tig, Die expenmentellen Befunde liefern fur diesc Tatsache klne Erklarung 
Histologische Untcrsuchungen wiirden viellcicht ofFenbaren, dass durch die 
niedngen Tempeiaturen bestiminte S tnikturyerandei ungen erzeiigt wnrden 
waien, und dass diese Verandei ungen weqigstcns noch 4 Stunden nach 
der Andeiung der nicdnge m hohe Temperatuieii beharrten. 


Hunter 



THE PERSONAL EQUATION IN RATINGS: 

I AN EXPERIMENTAL DETERMINATION* 

Fiom the Inshiuiff of Child JVelfare of the Vniversiiy of Cnliforma 


Herbert S, Conrad 


I Introduction 

The ‘'personal equation” between judges has long been one of 
the favorite criticisms of subjective ratings So wcll-rccogtiized and 
accepted has this ciiticism of ladngs becomej that pi oof oi measure¬ 
ment of the influence of the peisonal equation fiequently seems to be 
consideied supeifluous The Army psychologists, for example, weie 
al some pains to eliminate the pcisonal equation fiom ratings of 
intelligence (11, pp. 438-441); yet they never undeitook to evaluate 
tlie extent of tlie defect they weie lemoving, An empirical deter¬ 
mination made by the writer fiom the original Army data showed 
that the influence of the personal equation was small—in fact, piac^ 
tically Jtil (I). This unexpected finding has piompted us to a more 
extensive experimental investigation, winch aims to deteimine the 
eftect of the personal equation in the ratings of several judges under 
conditions designed to raise tins cftect to its maximum value 

The “peisonal equation” is one of those old, trnditionnl, and con¬ 
venient teims whose meaning has tended to become somewlmt in¬ 
definite with time* In the present papei, the personal equation refeis 
to spuiious differences between the means oi the standaid deviations 
of two 01 moic judges* ratings, The influence of the personal equa¬ 
tion IS defined as the influence of these spuiious diffeienccs upon the 
correlation between the latings and an adequate ciitcnon. 

Although much used, the "personal equation” Ikis seldom been defined 
except by implication, Sometimes it would appear that all deficiencie'i of 
ratings are loosely included within the term The definition above is believed 
to be sufficiently orthodox, tracing from original usage iti astronomy, it 
accords with the definition implied by the Army psychologists in their 
careful prehminaiy work on the Army Alpha intelligence test (11, pp 438- 
439) 


♦Recommended foi publication by Haiold E Jones, accepted by Carl 
Murciuson of the Editorial Board, and received in the Editorial Office, 
November 5, 1931 
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The yeiy phrase, “personal etjtialiou/* suggests that the term refers 
strictly only to such differences as can be cUtnlnated hy venting an equation 
between the respective judgments oi obscivations of different judges An 
equation can, of couise, be completely successful only in case there prevails 
some tntiform difference m the judgments oi obscrvatiorib of the respective 
persons, that is to say, i] must, ideally, equal 100 Tho classic illustration 
of the personal equation fiom astronomy la the (presumably constant) differ¬ 
ence in reaction-timc of two practiced observers, who record the tune 
of transit of a star acioss a hair line^ 

If judges disngiee m their relaiwe (i e, rank-oider) placement of in¬ 
dividual subjects—^whether due to incompetence, to incomplete acquaintance 
with the subjects, or to prejudice and personal bias—then the differences 
between the judges' placements cannot be eliminated cliiectly by an equation, 
and for this reason the differences should not, strictly, be described as arising 
(exclusively) from the ‘‘personal equation” between the judges* ratings 
The most that can be clone in the case of reUti^ve disagieement is to 
attempt to discover the systematic factors (if any) which are causing the 
appnrently chance discrepancies between the judges; or, failing this, to state 
the correlation ratio between the ratings of the judges, and to wute the 
two regiession equations These regression equations, however, are quite 
different from the peisonal equation As a mattei of fact, unless 00, 
they are not true equatiocis at all for y is not a single-valued (nor, for that 
matter, a double-valued or triple-valued) irunctlon of Vj and the “equation” 
used to predict the average y-valne for n given x cannot be used to predict 
the average A-valuc for a given y 

For puiposcs of clarification, it may be useful to suggest a case where 
the apparently chance discrepancies between the latltiga of two Judges arc 
due not to any unsystematic factors, but to a personal equation, and to one 
other systematic factor The personal equation consists (let «s say) 
in the fact that Judge X, on the average, rates bis subjects higher by 
1 than Judge Y The other systematic factor consists of a personal bias m 
X, wlieieby be over-iatcs blondes by 1, and under-rates brunettes by 2 
As the ratings stand, no personal equation can be written which will remove 
all the systematic differences between the distribution of X’s ratings, and 
the distribution of Y's ratings. Hypothetically, however, we might eliminate 
the influence of X*s personal bias, by reducing his ratings of blondes b) 1, 
and raising bis ratings of brunettes by 2 In this way we would (in effect) 
cause X*8 ratings of both blondes and brunettes to be made on the same 
basis, that is to say, we would eliminate the special influence which the 
individual phenomena have upon X, and, in a sense, make X’s ratings con¬ 
sistent with hmself An adjustment of this kind cannot (m out undcr- 

^The reader inteiested in a detailed technical discussion and tieatment of 
the personal equation is refened to the study of Rhodes (7). 
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standing) be considered in the nature of a personal equation between Judge 
X and Judge Y When, now, the personal bias m Judge X’s ratings has 
been removed, the only difference remaining between the ratings of Judge 
X and Judge Y can be readily eliminated by the personal equation, \=y+l, 

It IS, perhaps, supcifluous to sticss that in the present paper we 
shall adliere strictly to the definition of the "personal equation” given 
above The inQiience of the personal equation in ratings will be 
measuicd in teinis of con elation 

II The Influence of the Pfrsonal Equation in 
Terms of Correlation 

Let us assume a coirelation plot giving the lelation between lodge 
A’s latings and an adequate cntciion—the correlation is 65, assume 
another plot, giving the relation between Judge B’s ratings and the 
same cuterion—the coiielation hcie, too, is .65, now suppose that 
we include A^s and B's latings in the sanie con elation chait, making 
no adjustment whatever for the peisonal equation between A's and 
B's latings—the con elation foi the combined chart becomes (say) 
60 In this case, then, the disiegard of the peisonal equation, or the 
peisonal-equation effect, is equivalent to a diop in coiielation with 
the criterion fiom .65 to 60 This same peisonal-equation effect 
could have been found by deteimimng the difference between (1) the 
coiielation in the combined correlation chart without adjustments to 
A's or B^s ratings (= 60) , and (2) the coiielation in the combined 
coirelation chart alter spunous diflciencc^ m the means and SD"s 
of the two judges^ latings have been eliminated (=65). In the 
calculations of the subsequent sections, this second method is the one 
that has been employed, 

III The Maximum Effect of the Personal Equation^ 

IN Terms or CorrI'L\tion 

Oui present aim is to deteimine the effect of the peison.il equation 
between judges* ratings, undei conditions designed to laisc this 
effect to a maximum The peisoiial-equation effect between two or 
more judges may be expected to appioach its ma\imiim under the 
following conditions' 

1 Single ratings of individual judges should be used Otherwise 
the effect of the peisonal equation is likely to be ieduced, on the 
average, by the cancellation of eiiois 

2 The judges should diffei (as ninth as they are ever likely to 
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in a practical rating siinatmi) in their general background^ and m 
their familiatity with staU^hcal concepts Thus, two judges who 
customauly employ diffeicnt levels of intelligence as refeience points, 
01 who have observed diffeient ranges of human intelligence, aic 
less lilcely to agiee closely with eacli other m then absolute ratings 
Similarly, two judges unequally famihai with such concepts as mean 
and median, and unequally familiar with the ficquency distiibution 
whicli most commonly expiesses individual didfeiences m talent, are 
less likely to yield ratings which follow closely analogous cuives 

3. The jtidges should each rate an EQUAL niiinber of subjects. 
Obviously, if one judge latcs 100 subjects, and another rates only 
one, the personal equation between the judges cannot be expected 
to exeit any highly potent statistical influence 

4. The judges should each rate a SMALL number of subjects. 
In this way the tiue diffeiences between judges m their standaids of 
rating are augmented by fluctuations due to chance. 

The use of a small sample may, howevei, involve certain danger'?, There 
Is, for example, the possibility that the particular sample may consist of 
subjects pbout whom all the judges aie in exceptional ogreeraent Such 
exceptipnal agreement may be avoided by increasing the numbei of judges 
(we have used 7), and the number of small samples (we have used 2 
samples, each consisting of 12 children) Secondly, there is the statistical 
hazard m a small sample that chance fluctuation may occasionally dimmish 
(though on the average it enhances) the personal equation between a pair 
of jodgea, 'The rtmody Is to \notoaso the of Ooi 

seven judges constitute 21 pairs—a number great enough to assure us that 
the average personal-equation effect foi all these pairs will be higher in 
small samples of subjects than in large 

It may be pointed out that, since judges are not infiequeiitly 
called upon to late small groups [as m the investigation oi Webb 
(10)], the deliberate use of a small sample m the picsent study is 
suppoited by experimental as well as by statistical consideiations 
5, The judges should rale the subjects without consnltoUon, either 
about the rating pioperly to be assigned in any particulai case, or 
about the exact meaning of the various divisions of the rating scale 
(or other rating instiument employed) In a study of the jnaxhnum 
extent of the personal equation, the only legitimate source of unifor¬ 
mity of pioccdure or interpretation lies m the experimenter's diiec- 
tions, and in the agicement intimsic to the judges, 

6 RaWj unadjusted latings should he med Almost any manipu- 
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lation (such as conversion to sigina-scorcs) is more likely to reduce 
than to augment the spuiious differences between judges 

7 The intings of each pidge should cod elate high with the true 
(or best available) ciiterioii (2) For if each individual judge’s 
latmgs correlated zero with the true mefisuies, then the ratings would 
have no ielation to tlie tiue ineasines in the fiist place; in shoit, tlie 
ratings would themselves be altogether invalid or spurious; and hence 
elimination of spurious differenccs between the individual judges in 
means and stand aid deviations could lesult in no meaningful im¬ 
provement whatsoever. 

The ticatment below geneially assumes that, foi each personal- 
equation effect, two judges only aie involved It is clear that wlicn 
ratings have been made by more than two judges, determining the 
pcisonal-equation effect between all the possible paiis of judges en¬ 
ables a very full use of the expcmnental material Howcvci, it is 
also possible to determine the con elation between a cute non and the 
latings of moie than two judges, both with and ivithout adjustments 
for the pctsonal equations among themr The use of pans of judges 
in the piesent study is, then, inspned by expedience ratlier than ne¬ 
cessity The use of single pairs of judges involves one definite advan¬ 
tage; viz, that a negative personal-equation effect between one pair 
of judges IS not counterbalanced by a positive effect between another 
pair By the technique employed, eveiy personal-equation effect be¬ 
tween eveiy pan of judges is fully levealcd 

IV The Sample and the Data 

Foi the experimental study of the personal equation, we have 
available ratings of the intelligentc of 14 children by tluee teachers 
in the Childien’s Community (a cooperative nurseiy school in Bei- 
kcley, Califoinia), and latings of the intelligence of 31 cliildren by 
five teachcis in the Nmseiy School of the Institute of Child Welfaic 
The rating scale on which judgments were rccoided is ns follo^vs:'^ 

RATING SCALE FOR FRESCHOOL CHILDREN 
Rate each child on a 5-point scale, 5 indicating a very high degree of 
ihe trait, 3 an average degree of the trait, and 1 a very low degree of the 
trait 


^Scc footnote 7 

“For the collection of the original data used in the present report, the 
writer is indebted to Dr Harold E Jones, Director of Research at the 
Institute of Child Welfare, and to Dr A S Jaffa Dr Jaffa admmisteied 
the mental tests which have been employed as the criterion of the ratings 
collected by Dr, Jones 
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Do not overestimate In an unselectcd sample of children from homes 
of the type which supply oui nuisery school membership, about 35% would 
normally be lated 3, about 20% would be inted 2 or 4-, and about 10% 
would be rated 1 or 5 

In making your rating, take the childN chionological age into consideia- 
fion Thus, a 30-months-old child should be lated with lefcrencc to others 
of a similar age, and not consideied in compniibon with olclei oi younger 
children 

Try to avoid “halo^’ effects Because you have lated a child high in one 
trait, do not feel that jmu have to rate him lugh m every other 


Cliilcl 

Age 

Mental 

aleitncss 

Ability 

to 

learn 

Play 

initiative 

Speed of 
compre¬ 
hension 

Language 

oigani- 

zation 

Andiew M 

1^8 






Sheila H, 

2-0 






Ross J 

2-2 







Each child’s ratmg in “mtelligcncc” %vas considered to be his avei- 
age intiiig in the five tiaits weighted as follows mental alertness, 1; 
ability to leain, t; play initiative, Yz , speed of comprehension, 1, and 
language oiganization, 2 

Wc shall name the three tcacheis who made latmgs in the Chih 
dren’s Community, A, B, and C; the five teachers at the Institute 
Nursery School are named D, E, F, G, and H Fiom the 31 children 
rated at the Institute School, 12 children who had been lated by all 
five judges were selected at random. Similarly, fiom the 14 children 
rated at the Childien’s Community, 12 childien who had been rated 
by both Judge A and Judge B were selected (Judge C dul not late 12 
childien in common with eithei of the othci judges) These two 
sets of 12 childien from difteient schools composed the small, equal 
samples rated by judges of difleient backgiouncl and statistical tiaifl¬ 
ing, which were specified in the preceding section as necessaiy foi a 
study of the maximum extent of the peisonal equation 

The extent to which the seven judges differ m ‘‘backgiound and statistical 
traimng” can haidly be stated m exact teims. The judges in the Institute 
school are all piofessional nuiserv-school teachcis, who have had at least 
as much acadeinic training as is represented by the M A degree, This 
academic training, however, lies m various helds (psychology, child develoji- 
ment, hygiene, and home economics), and was received by the lespective 
teachers at different times, and in different places The years of professional 
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experience of the Institute teaclicra with preschool chiklicn vary fiom 6 
to 30 months, At the Childien's Coinmunityj the two judges arc niothcis who 
have served as tcacheis in the school, but who have relatively little special 
e'cpeiience or academic preparation in child development or in psychological 
ineasui einent, It appears safe to say that among the five judges at the 
Institute school, the differences in backgiound and statistical tiaining are— 
at the minimum—appicciable, and that the differences between the Institute 
judges on the one hand, and the Children's Community judges on the other, 
arc of a fairly marked degree 

As fin adequate criterion of intelligence against which tlie individual 
latings miglit be checked, the average of from 5 to 9 IQ*s tii a 
mental-test batteiv of stand aid intelligence tests* was used Table 1 
gives the age, the avciagc IQ, and the latings of each child used in 
the picsent study* 

V. The Magnitude or the Personal Equation Among 
Judges in the Same Nursery School 

The correlation between the critenon of intelligence and each 
judge's ratings has already been given in the bottom low of Table 
1 The five judges in the Institute school constitute 10 possible 
paiis, the two judges in the Childien’s Community constitute a single 
pair, making ,i total of 11 pfiirs Between the members of each of 
these 11 pairs, a ‘^personal equation” exists We proceed at once to 
dcteimme the magnitude of this personal equation^ m tcuns of coi- 
relation 

The latings of Judge A correlate ,633 with the criteiion (j/zr:12) 
the ratings of Judge B con elate .793 {it — \2)^ If no peisonal 
equation existed between these two judges, and a combined con¬ 
tingency table vvcie drawn up, the con elation would be** simply the 
aveiage of 633 and 793, or 713 (n—2‘\-) ^ Actually, however, the 

the Menill-Palmer Pre-Sthool Scale, the Gescl] haltciy (IQ obtained 
from an aiiangemcnt of the items into an age-scale by G A Jaedei holm), 
the Minnesota Preschool Test (a prelimmaiy form kindly made available for 
our use by Dr Goodcnoiigli), and the Stanford-liinet. AH of the childlen 
were given (at suitable inteivals ovei a peiiod of 1 2 years) the Mernll- 
Palmer, Gesell, and Minnesota tests, and one retest on the Minnesota, the 
remaindei of the tests administered weie cithci the Kiihlrnann-Binet, or 
retests The average numbei of tests administered to each child is 67, the 
median number is 7 

®The leader is asked to remember that these small populations are 
deliberate, foi the purpose of deteumning the maxnuUfn personal efiuation 
(see Section III) 

**ALcording to the formula in refeience (11), p 439 Cf footnote 12 
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*All correlatiODS reported in this paper are Pearsoo r’s, and without e\cepUon have been computed from 
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TABLE 2 

Magnitude of the Personal Equation 


Judge pairs 

Coi relation 
in combined 
contingency 
table, with 
personal 
equation 
present 

Correlation 
m combined 
contingency 
table, with 
personal 
equation 
eliminated 

Difference 
between 
(3) and (4) 
personal 
equation 

(1) 

(2) 

(j) 

(+) 

A-B 

.696 

.713 

017 

D-E 

695 

708 

013 

D-F 

756 

.775 

019 

D-G 

635 

641 

006 

D-H 

692 

692 

000 

E-F 

802 

81+ 

012 

E-G 

662 

680 

018 

E-H 

716 

731 

015 

F-G 

7+2 

.747 

005 

F-H 

771 

.798 

027 

G-H 

.656 

.66+ 

008 

Average 

711 

72+ 

013 


combined contingency table yields a coirelation of only .696 The 
“peisonal equation” has, accoidingly, deflated the ideal correlation by 
.017. 

A similai technique applied to the other pairs of judges yields the 
results given in Table 2. 

For the 11 pairs of judges in Table 2, both the mean and the 
median influence of the pcisonal equation, under conditions cal¬ 
culated to magnify lathei than ieduce the influence, ate in terms of 
coi relation only ,013 

It may be well, here, to give a concrete illustration of the relative 
insignificance of the peisonal equation, in a group which is laiger 
tlian oui deliberately small sample of 12. Chait 1 picscnts each of 
two judges’ ratings of 30 children, plotted against the average IQ’s 
of these childien. The ciosses constitute a correlation plot of the 


’'If we combine the contingency tables of all the judges of the Institute 
school into a single tabic, the conelation resulting is 706, with no deflation 
from the personal equation, this would be 725 (i.c,, the aveiage of 669, 746^, 
S81, 613, and 715—cf Table 1) The personal-equation effect, theieforc, is 
725 less 706, oi 019 This is virtually the same as was derived above by 
combining only two contingency tables at a time, and averaging the 11 
separate personal-equation effects 
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CHART I 

Ratings of Judges D and P Plotted against Avfrage IQ 



CHART 2 

Ratings or Judges F and H Plotted against Average IQ 
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latings of Judge D, the circles constitute a correlation plot of the 
ratings of Judge F The intermingling of these circles nnd ciosses 
IS evidence tliat the inclusion of the ratings of each judge into a 
single con elation chart has had no significant effect upon the correla¬ 
tion of the latings with IQ*s In point of fact, if the means and 
standard deviations of the two judges* ratings had been absolutely 
identical—that is to say, if thcic weie no peisonal equation whatevei 
between the two judges—the con elation in the combined chart would 
be only .006 different from what it actually is It may be recalled 
(Table 2) that for these same judges, in the deliberately smaller 
sample of 12 cases, the personal-equation effect is over three times as 
laige (viz , 019) a fact which confirms the validity of the technique 
hcicin employed to discover the maximum effect of the personal 
equation (cf Section. Ill), 

Tlie laigest personal-equation effect in Tabic 2 occurs upon the 
combination of the contingency table of Judge F and of Judge H 
A con elation plot of the ratings of both these judges, for the total 
22 children rated by each, is picscnted as Chart 2 Hcie also, mere 
inspection is sufficient to indicate tliat the effect of the peisonal equa¬ 
tion upon the corielation of the ratings with IQ’s is insignificant; by 
computation, the effect (in terms of r) is only 013 This, again, 
IS less than half the personal-equation effect in the smaller sample of 
12 cases (cf. Table 2). 

VI The Magnitude of the Personal Equation Among 
Judges in Different Nursery Schools 

Mention has aheady been made of the fact that differences m back¬ 
ground and statistical training arc, on tlic whole, smaller among 
judges in the same school, than among judges in diffcicnt schools. Wc 
might, theicfoie, expect the peisonal-cquation effect between the 
teachers in different schools to be possibly gieater than that between 
the tcachcis in the same school. To the dcteimination of this pos¬ 
sibility we now piocecd. 

The actual corielation resulting fiom the combination of the contingency 
tables of Judge A (Children's Community) and of (say) Judge 11 (Insti¬ 
tute school) may readily be computed, m the usual way, as 66S The 
problem remaining is to eliminate the effect upon this correlation of spurious 
differences between the means and the standard deviations of the two 
judges The mean of Judge A’s rating is 3 833 , of Judge H's lating, 
3 433 A’s mean rating is higher than H’s—as it should be, since the mean 
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IQ of the giOiip lated by A i3 119 33, whereas that of the group rated by H 
Ts 116 25 (cf Table 1) However, A’s menii rating, while differing in the 
right direction from IrVa, diffeis too mnch On the basis of Judge A's regres¬ 
sion of IQ on rating, we determine that a difference of 3.08 points m IQ 
is accompanied by a difference of only .146 points of rating Judge A’s 
mean rating, therefoie, should leally be .1+6 higher than Judge H*s—oi 
3 S79 

Turning now to the standard deviations, we find that the SD of Judge AS 
ratings IS 1 0459, of Judge H's ratings, .7S35 Judge A*9 SD is higher—as n 
should be, since the standaid deviation of the IQ^s of A^a group is l+Oll; 
wheieas the standaid deviation of the IQ^s of H^s group is 13 039 (cf Tabic 
1 ) However, here again Judge A, while differing fiom Judge H in the 
right direction, differs too much We assume that the ratio between the SD’s 
of the IQ's ought to prevail also between the SD*s of the ratings Solving, 
then, the proportion 13 039 1+.011—.783S v, \ve find that the standard 
deviation of Judge A’a ratings -^hoiild be 8419 It should be specially noted 
that altering the mean and standard deviation of Judge A’s distribution of 
ratings docs not affect the correlation between A*s ratings and the critenon 
of IQ’s (3) 

We have, now, the following situation♦ Judge A'a ratings coi relate 633 
with the Criterion^ Judge ITs, 7l5 The mean and SD of Judge A’a ratings 
have been adjusted to 3 579 and ,8419, respectively; this eliminates the 
personal equation between Judges A and H The combined contingency table 
of Judge A (adjusted) and Judge H yields a correlation of 674,^ the com¬ 
bined contingency table of Judge A (unadjusted) and Judge H yielded a 
correlation of ,668 The “personal equation" between A and H, therefore, 
amounts to 674 minus 668, or but ,006 points of correlation 

The technique presented above has been applied to all judge- 
pair5 the rnembeis of which come from diffeient schools The ic- 
sults are given in Table 3 

For the 10 p?iirs of judges in Table 3, the average personal- 
equation effect, under conditions calculated to magnify lathei than 
leduce its effect, is, in terms of conclation, only 023, the median Is 

®Using the farmiila on p 439 of reference (U) (given m footnote 12, 
below) In oidcr to obtain the statistical constants of the combined dis¬ 
tributions, requiied by this formula, use is made of the appropriate formulas 
fiom reference (12), p. 142 

®It IS obvious, in the above, that instead of adjusting Judge A^s ratings 
and leaving H*s unaltered, we might have adjuated H’s ratings and left 
A '<5 uriftltered. If H*a ratings are ndjlisted instead of A's, the personal 
equation la calcuUted as 005—or viitually the same as it was bcfoie This 
virtual equality of result, regardless of which judge’s ratings are adjusted, 
holds not only for Judges A and H, but for every judge-paii in Table 3 
Only one aet of figures, therefore—based on the adiustment of the latings of 
the jitdgea tn the Community school—-la included in Table 3 
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TABLE 3 

Magnitude of the Personal Equation among Judges from Different 

Schools 


Judge pairs 

Correlation 
in combined 
contingency 
table, with 
personal 
equation 
present 

Correlation 
in combined 
contingency 
table, with 
personal 
equation 
eliminated* 

Difference 
between 
(2) and (3) 
personal 
equation 

(1) 

(2) 

(3) 

(4) 

A^D 

6+8 

653 

oos 

A^E 

657 

.689 

032 

A^F 

,726 

749 

023 

A^G 


626 

000 

A-H 

66 S 

674 

006 

B-D 

72+ 

738 

014 

B-E 

.728 

.774 

0+6 

B-F 

772 

835 

063 

B-G 

<68+ 

7t2 

028 

B-H 

748 

759 

Oil 

Average 

69g 

.721 

023 


*Cf. footnote 9 


between ,014 and 023 The gi'catest pe rsonal^equatioii effect^ 063» 
occurs between Judges B and F, it is worth noting that the latings 
of F correlate higher than those of any othei judge with the criterion, 
and the ratings of B correlate next higlicst 

VII The Magnitude of the ‘^Test Equation’' 
BETWEEN Objective Intelligence Tests 

Attention may be called here to the fact that so-callcd objective 
tests have what might be teimeJ a “test equation " That is to say, 
two tests applied to the same gioup yield diffeteni means and different 
standaid deviations (6, 8)—especially if the gioiip contains (as m 
oui piocedure above) only 12 cases. Foi compaiativc pin poses, we 
have deteimined, for the same sample used in the study of the pei- 
sonal equation, the effect of the ''test equation” between the McrulL- 
Palmei and a preliminary foim of the Minnesota Prescliool Scale As 
a criterion against which to check the IQ foi each scale, the same 
aveiage IQ from a battery of tests employed in the study of the 
personal equation has been used The results of this investigation 
will not be presented in detail Suffice it to say that when tJie same 
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cliildren aie given each test (both Meriill-Palmcr aad Minnesota), 
the test-equation effect between the two tests amounts to .012 (In¬ 
stitute school) and 0\4- (Community school). “When the test equa¬ 
tion between the Mcnill-Palmer scale (aclministeied to the children 
m tlie Institute school) and the Minnesota scale (administeied to 
children in the Community school) is deteimined, the effect comes 
to 007, between the Minnesota (administered in the Institute school) 
and the Meriiil-Palmei (admimstcied in the Community school), 
the effect is Oil By comparison with the average peisonal-equation 
effect, these test-equation effects aie ceitainly iippreciable but 
neither the personal-equation noi the test-equation effects are Luge 
enough to be generally significant 

VIII Criticism of Results. The Factor of Skewness 

Tlie results of the pieceding sections are pci haps as surprising to 
the reader as they weic to the wiitei. Is there not some important 
flaw in the conditions or conduct of the experiment^ And is there 
not—'despite the “common-sense” demonstration given m Section V— 
some impoitant omission in the statistical technique^ 

Within the knowledge of the writer, the only omission in the statisiicnl 
technique is the neglect, up to this point, of the factor of skewness The 
literature on ratings emphasizes the difference between judges in the means 
and standard deviations of their ratings (13), with respect to the lemain- 
ing aspect of the frequency curve which is not necessarily reflected in the 
mean and the standard deviation^namcly skewncas—the liteiature mentions 
the widespread tendency of judges to refuse to assign low ratings (S). The 
consequence of this tendency would be a negative skew in the frequency 
curve of the jiidge^s ratings. This negative skewness has been mentioned 
as a moie or less constant enor, common to all judges,^ for this reason, 
skewness was explicitly neglected jn the statistical tieatmcnt of the pieceding 
section 

At this point, however, it may be desiiablc to proceed more critically, and 
examine m detail the possible effect of differences among the judges in 
skewness Suppose Judge Xi's ratings of a group of children arc given in 
frequency curve \i, and Judge Xa’s ratings of the same childien are given 


^^0 the objection that it is not fair to use preschool tests of intelligence, 
because these are still not fully developed, one might reply m kind that 
neithei are rating scales fully developed, noi judges adequately trained or 
coached foi their task of rating 

effort is made in recent rating scales to avoid this error by explicitly 
waining the judge against it, or by specifying the number of cases which the 
judge is expected to place in each of the divisions of the rating scale, 
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jn curve Xi The curves (let ua suppose) are equal in means and in stand¬ 
ard deviations, but differ in skewness If we combine curves Xi and xi into 
a single frequency distribution, what will be the meon and standard dcvia- 
(lon of the combined curve? Both the mean and standard deviation wiH be 
exactly the same as for each individual curve (12, p 142) 

Suppose, now, that Judge XiN latmgs correlate ,65 with an adequate crite¬ 
rion, and Judge Xa's the same If we throw into a single, combined 
contingency table the individual contingency tables of Judge Xi and of 
Judge Xa, what is the correlation in the combined table? The coirelation 
18 65^—exactly the same ns for each individual contingency table In terms 
of correlation, then, differences in skewness may be neglected The slightest 
reflection, howevei, will show that neglect of differences among judges in 
skewness—if the differences are large enough—will lesult in serious in¬ 
justice to the children who are judged For suppose that Judge ICs ratings, 
on the average, equal Judge L's, but ICs ratings range from ^-4*Q<r to +l Ocr, 
whereas Judge L^s latings (on comparable but not identical) children run 
from — 1 Oo* to +4 Oct Then it is clear that on the basis of standard (ie, 
sigma) scores, Judge L’s children will (let us say) be awarded scholarslups 
much more often than the children of Judge K We conclude, then, that 
so far as skewness is concerned, the simple correlation criterion which wc 
have employed to measure the influence of the personal equation is 
inadequate 

Before proceeding to assess the importance of differences among judges in 


^This follows from the formula for the correlation m the combined 
table (n, p 439) ‘ 




ATi/V._ 

——Xa) (yi—ya) 


In this formula, xi—the ratings of Judge Xi, v~tlie latings of Judge Xa, 
yx—ya~the entenon scores of the group of children who were judged, 
v=thc ratings in the combined distribution, y™the criterion scores in the 
combined distribution, (A^i+A^a) =the number of cases in the combined 
distribution xi lb the mean of the Vi distnbution, va tl^e mean^nf tlie 

distribution, etc Since m the caac under discussion and the 

last teim of the formula vanishes 

Fuither, since N—2Ni-h2Nj, the 


formula may be re-wntten 




2o‘„o',, 


Whence, 


r=- 
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skcwnesSj it may be well first to examine several frequency curves of ratings 
Perhaps after spurious differences in means and standard deviations have 
been eliminated, differences in skewness aic obviously negligible. Graphs 
1-5 give the frequency curves of ratings in five Companies at Camp Meade'® 

We should expect fon the basis of the curve of Army intellect yielded by 
the Alpha test (9, p 7)3 that the distribution of ratings of intelligence m 
these Coinpames should be somewhat positively skewed A glance at the 
curves shows that this expectation is fulfilled in all cases except Company 
B To what extent Company B's intelligence really is atypically skewed, as 
the curve of ratings would suggest, and to what extent the ratings m the 
other Companies fail to levcal cases of atypical skcw> it is not possible 
exactly to state'* The fact that the correlation with Beta scores drops when 
the ratings of Companies B, H, and K are arbitrarily eqiiali7ed by the use 
of a noimal curve (1) indicates that the uiuisunl skew in the mtings of 
Company B is not altogether a result of error on the part of the ratings. All 
in all, then, we may conclude—so far as these Army results permit a con¬ 
clusion—that illeffitiinatc differences in skewness arc not present to an im¬ 
portant extent 

The Army data, while suggestive, are inconcluaivc foe lack of an ade¬ 
quate independent criterion against which to check ihe ratings. In the 
Institute nursery school, each of 25 children were rated by four judges 
The criterion of intelligence for this group, as for the two groups of 12 
children used tn the preceding section of this paper,'® consists of the average 

- % 

Graphs 1-5, the or-axis in each case represents sigma deviations from 
the mean of the group That is to aay, the raw ratings m each Company 
have been translated into their sigma equivalents As a result of this 
translation, the means of all Companies aie placed at a uniform figure 
(namely, Qa*) , and all deviations from the mean are tncaaurcd off according 
to a uniform oi comparable unit (namely, the standard deviation of the 
Company) This uniformity in means and Btandard deviations is desirable, 
when skewness exclusively is under consideration The y-axis in Giaphs 1^5 
gives percentages instead of the original frequencies, again in order to 
make the frequency curves more readily comparable with respect to skew¬ 
ness 

The original data for Graphs 1-5 are given in reference (11), Tables 110 
and 118 

'^Alpha and Beta score?, which might serve as criteria, ore available for 
each Company (11, Tables 110 and IIS) But the frequency curves of the 
Alpha scores are invalidated by an extreme piling up of cases at the low- 
score end, and the frequency curves of Beta scores seem to be invalidated by 
a spurious concentration o-f cases at the other end, a result of coarseness of 
units at the upper end, of several of the component Beta subtests—cf (11, 
pp 627-628) It is interesting to notice (cf Table 11^) that the curve of 
Company B^s Beta scores, like its curve of ratings, exhibits a greater negative 
skew than any other Company's (but Company B’s ratings differ from the 
other Companies more than do its Beta scores) 

'"The group of 12 children used in the preceding section has here been 
enlarged to 25, because frequency cuives based on only 12 cases would be 
too irregular to be meaningful for the present problem 
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of from S to 9 IQ^s in a mental-test batteiy of standard intcllLgcnce tests.” 
Graphs 6-10 present frequency curves of the ratings of each judge, and 
of the criterion As in the case of the Army curves, sigma-scores have 
been used as the ;v-axis, 

Wc should hesitate to affirm dogmatically, on the basis of Graphs 
640, that differences in skewness between judges are oi are not im¬ 
portant It js noteworthy, howcvci, that, if foi each child an average 
IS formed of the sigma-scoie latings of the fo\n judges, the fiequency 
curve of the aveiagc ratings is piactically identical with that of the 
criterion IQ’s (see Giaph 11), In othci words, no matter how 
significant the factor of skewness may be in individual jucigcb’ latings, 
this significance piactically vanishes if sevcial (say thiec oi more) 
judges* ratings aie averaged 

No 

9 


4 


3 


Si^iHa-2 80 -1.4-0 0 +l-4'0 +2 80 

If. Average Ratings vs Average J Q'$ 

Whcie special refinement is requiiecl, or where only a single judge 
IS available, it is suggested that ratings be adjusted on the basis of 
a frequency curve midway between the actual ficquency curve and 
the tlieoietically coircct one Arbitrar}^ adjustment of all ratings to 

”Mean nirinbei of tests administered to each child, *? 32, median nxim- 
ber, 7, 
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the tlicoretically coircct form (the method used by the Army psychol¬ 
ogists) IS not likely to be most satisfactory, it makes the indefensible 
assumption that all diveigenccs fiom the theoretical curve are due 
solely to errois of judgment, and not at all to fluctuations or selective 
factors in sampling. 

IX. Further Criticism of Results* The Conditions 
OF THE Experiment 

The pieceding section discussed a possible ciiticism of the statistical 
technique; the piesent section will considei possible defects m the con¬ 
ditions of the expeument, To what extent is the small influence of 
the personal equation, as found in Section V, due to (1) confeicnce 
among the nuiseiy-school teachers at the time of lating, (2) discus¬ 
sion or conversation among the nursery-school tcachcis, at various 
times, concerning the intellectual chaiacteiistics of the childien; and 
(3) knowedge of the chidren^s IQ's? 

Tlie first item may be promptly dismissed no conference or dis¬ 
cussion took place among the teacheis at the time of the rating, 
With respect to the second item, there is no question that a certain 
amount of discussion and conversation between teachers in the same 
school occasionally does take place. Howevei, between the teachers 
at the Children’s Community and those at the Institute, discussion 
concerning the respective groups of childien larcly, if ever, occurs— 
and we have already seen that the personal-equation effect among 
judges in different schools is only a tiifle greater than that among 
teachers in the same school. Moreover, this slight difference between 
the two personal-equation effects is readily explainable by chance, oi 
by greater differences among the judges of different schools in back¬ 
ground and in statistical training 

It deserves recognition that, between the teacheis in the same 
nursery school, discussion or conversation is usually about the child 
who is rather obviously exceptional To the extent that discussion 
actually occurs, and includes a consequential number of children, 
and actually alteis teacheis' evaluations, we should expect spurious 
agreement between judges in their ranking (i e , relative placing) of 
the children But, even so, no necessaiy reduction of the personal 
equation between the judges' ratings would occur, for each judge 
might still employ a different rating to express the mean of the group 
being rated; and each judge might still employ a diffeient sigma- 
unit to express deviations from the mean The “personal equation,” 
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It must be remembered, is not a matter of relative agreement or dis¬ 
agreement between judges, but a question of absolute differences in 
the mean, standard deviation, and skewness of the distubution of 
each judge*s ratings. 

With respect to the third item, viz, knowledge of the childrcn*s 
the identical argument applies as in the preceding paragiaph 
In fact, the liigher each individual judge's ratings coirelate with 
average IQ, the gyeatey is the likelihood (othei things being equal) 
of a large personal equation (see Section III). Fortunately or un- 
foitunately, howcvci, the teachers rated the children not on then 
IQs, but on five more oi less separate, and somewhat specific traits, 
viz, mental aleitncss, ability to leain, play initiative, speed of com- 
pieheiision, and language oigaiiization (see Section IV) Of course, 
halO'cffcct m the ratings probably made these traits less specific than 
was desiied But even if the teachers did rate the childien on the 
basis of a single general impicssion, it is believed that, with the 
given questlonnaiie and under the experimental conditions, this gen¬ 
eral impression proceeded from obseivation of the children's behavioi, 
rather than from any knowledge of IQ's We may suggest, m this 
connection, that nursery-school teachers do not appear to take any 
too seriously the IQ's of young childien on present preschool intel¬ 
ligence tests. With their own exceptional opportunities for obseiva¬ 
tion, the teacheis appear to consider then own judgment of the child 
to be moie important than (or at least just as important as) the 
IQ The teachers, moreover, appeal to consider the IQ as representing 

^’The ratings used in the present study were made in 1939 Judges D and 
E, however, knew and rated the children’s intelligence m 192S as well as in 
1929, After the latings of 1928, the teachers were given some knowledge of 
the childrenN IQ’s If this knowledge were remembered, and were influential, 
then the ratings of Judges D and E in 1929 ought to correlate higher with 
the children’s aveiage IQ, than the ratings of the same judges on the same 
children in 1928 No 'luch highei correlation is observed 




Correlation 

Correlation 




with average 

with aveiage 

No of 

Judge 

Rating 

IQ, 1928 

IQ, 1929 

cases 

D 

Average of two 

73 

63 

23 


ratings, made 





each year 




E 

Single rating, 

79 

83 

19 


made each year 





Average correlation 76 

73 
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a more or less special, typically "mental test” kind of ability. This 
'^mental test” ability is admitted to overlap, but not to coincide with 
the equallj^ significant abilities discerned in daily observation 

X, Special Cases 

The two preceding sections have failed to uncover any leason for 
icjecting the evidence adduced from the Army Memoirs (1), oi 
fiom oui own evpeiimcnt Special circumstances aie leadilv imagin¬ 
able, however, under which the "personal equation” may become 
quite significant Thus, the judges may diftei widely in the level 
of intelligence which they customarily employ as a reference point, 
Oi in the range of human intelligence which they have observed Tlie 
judges may be very unequally fanniliai with statistical concepts, oi 
with the frequency distribution which most commonly expresses 
individual differences in talent The judges may be given instructions 
which aie so incomplete or non-specific that individual differences 
in background and statistical training are given full rein. The judges 
may differ seriously in then interpretations of the instructions accom¬ 
panying the rating scale, or even choose (whether deliberately or not) 
to disregard the instructions, and rate according to their own intuition 
01 habit Such disregard of instructions is most likely to occur when 
judges aie rushed foi time, oi uninterested, or unconscientious. 
Finally, the judges mav derive personal advantage througli consistent 
under- or over-rating, and fail to lesist this temptation uniformly 
It follows, from the above, that for ideal results, not only must the 
rating scale and its directions be veiy carefully constructed, but 
judges must eithei be carefully trained in rating, or carefully selected, 
or both. In any case, the best lesults aie likely to be obtained if 
sigma-scores of each ratei are used, lathei than raw scoies. If the 
means and standard deviations of the sample rated by each judge can 
be more or less adjusted on the basis of independent information 
(such as occupational level of the fathcis, social status of the parents, 
or scholastic record of the group), so much the better Cases anse, 
however, in which the group being lated is so small as to render the 
calculation or adjustment of mean and standard deviation impractical. 
In such situations, especially, an extra effort should be made to secure 
ratings on each subject from several judges, these judges, moreover, 
should be especially well equipped and well trained for their task If 
these conditions cannot be fulfilled, the ratings should pieferably be 
replaced or be supplemented by appiopiiate tests of a known (not 
assumed) degiee of validity 
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XI Summary and Conclusions 

In their caieful study of the validity of the Alpha and the Beta 
tests, the Army psychologists made concUtions with officers^ ratings. 
In order to eliminate the ”pcisonal equationfrom the ratings, aibi- 
traiy adjustments were made on the basis of the normal cuive These 
adjustments, the wiiter has shown (1), failed to impiove the coi rela¬ 
tion of the ratings with the entenon—indicating that tlic personal- 
equation eftect IS probably much smallci than has generally been sup¬ 
posed 

These results prompted a further investigation of the influence of 
the pcisonal equation in a pieschool sample for which faiily adequate 
test measuies of intelligence weie available (viz , the avciage of from 
5 to 9 IQ's in standard intelligence tests) The mean and standard 
deviation of each judge's latings in this sample were objectively ad¬ 
justed on the basis of the mean and the standaid deviation of the 
distiibution of aveiagc IQ’s. The peisonal-eqiiation effect was then 
defined as the difference between the coii elation of the adpisied 
latings with the ciiterion of IQ's, and the correction of the unad¬ 
justed latmgs with the same criteiion. In oidci that the pcisonal- 
equation effect should be assessed at its maximum, this procedure was 
applied to two deliberately small gioups of 12 childien each, selected 
at landom from two nuisery schools The judges in these schools 
diffei consideiably among themselves ui their piofessional and educa¬ 
tional backgiound 

Under these lather special adverse conditions, the mean (also 
median) personal-equation effect between teachers in the same school 
comes to no moie than 013 points of corielation; the mean effect 
between teachers iu different schools conics to only .023 points of 
coil elation The lange of the total 21 detei minations of the influence 
of the personal equation is fiom .000 to 063, the mean eftect of the 
personal equation is to reduce a correlation of .722 between latings 
and critciion to 705—a difference of only 017^® 

To the above findings the objection may be raised that the statistical 

IS not at ad unusual, when lelations aic tn the nei/jUborhood of ,70 or 
hclofw, for elaborate statistical adjustments to fail to improve a correlation by 
more than 02 or ,03 To give a specific instance from the Memoirs (11, 
Table 101), redistributing as many as 30% of the cases in a correlation 
chart (in a cage wheie this portion of the population was quite inadequately 
measured by the Alpha test) failed to laise an original correlation of 
58^7 to more than 6138 This instance from the Afemotfj is not at all 
unique 
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technique employed ignores spurious differences between th& judges 
in the skewness of their ratings Such differences of skewness, how¬ 
ever, would in no way affect the correlation with a criterion, never¬ 
theless, they might, if sufficiently large, icsult in some injustice to the 
children being lated The exact importance of this factor of skewness 
has not been quantitatively evaluated in this paper. It appears to be 
small, and can leadily be minimized or removed by averaging the 
ratings from seveial judges, or by «adjusting the ratings to a form 
midway between the actual frequency curve and the theoretically 
correct one 

A critical examination of the conditions of the experiment showed 
that the virtual absence of any personal-equation effect could not have 
been caused by knowledge of the children’s IQ^s, nor by discussion 
of the childicn among the judges, The inter-school personal-equation 
effect (between judges in different schools, unfamiliar with each 
other, and rating diffcicnt samples) Is scarcely any greater than that 
between judges in the same school. 

To minimize the ‘^personal equation” from all sources, the follow¬ 
ing measures are recommended. 

1. The Judges* For each subject, ratings should be obtained 
from bevelal judges. These judges should be interested in the ratings 
they are making, and have the time to do the rating ns well as they 
are able The judges should be similar in their educational back¬ 
ground and professional experience; and they should have some famil¬ 
iarity with the statistical concepts involved in frequency emves If 
possible, the judges should be given specific training in rating, and the 
ability of each judge to rate specified traits should be known. 

2. The Ruitng Scale The rating scale should state as clearly and 
objectively as possible exactly what the judges are to rate, and on 
what observational basis their ratings are to lest. The rating scale 
should contain very full, quite explicit instiactions, with warning 
against the common eirors of rating, viz, *‘halo”, ovcr-rating (espe¬ 
cially in cases of long acquaintance and friendly interest), the ‘^rela¬ 
tive” effect, and the error of central tendency, or other undue 
deviations from the theoretically correct frequency curve. 

3 The Statistical Technique The number of cases lated by each 
judge should be sufficiently large to make the computation of the 
mean and standard deviation of his ratings practical Raw ratings 
should be converted into sigma scores; and rf possible, the mean, SD, 
and skewness of each judge’s ratings adjusted on the basis of what- 
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ever independent theoretical or practical information is available 
The adjusted sigma-ratings of several judges on each subject should 
then be aveiaged—a weighted avciage is, of course, best if the iclative 
abilities of the several judges are known 

It IS realized that the set of iccommendations above is inoie or less 
idealistic, and cannot always be fulfilled Complete fulfillment, 
howevei, is by no means necessary in older to keep personal-equation 
effects negligibly small As a mattei of fact, m the present experiment 
most of the suggested piccautions were deliberately violated or ig- 
noied—with what results the reader is already familiar 

We should not care to deny that situations can be imagined in 
which the personal equation between judges may become of some 
importance But it is also true that equally practical situations can 
as readily be imagined in wliich the error from the personal equation 
may be expected, on the basis of the data of tins paper, to be negligible 
So long as corielations with eritcna are in the neighborhood of (say) 

75 or below, othei extianeous factors—cither m the criteria, or in 
the instiument of measuiement—are of so much greater importance 
that the personal equation sinks into relative insignificance, This 
study seems to demonstrate conclusively that if latmgs are to be re¬ 
jected as a legitimate technique in scientific psychology, they cannot 
at piesent be rejected on the ground of the ^'personal equation.” 
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L’fiQUATION PERSONNELLE DANS LES ESTIMATIONS I UNE 
DETERMINATION EXPERIMENTALE 
(Resume) 

II y a longtcmpa qiie Ton critique estimations i cause de “I’^quation 
pei'tonnelie” entre les personnes qui )es fait, bien qiic Von n’alt d^fini que 
raiement '‘Veqiiation personnelle” elle-mcmc, ni n’ait jamais precisement 
determine son influence Dans cettc ctnde, *i'6quation personnelle” signifie 
les faiisses difl^ienccs entre les moyens on les deviations orclinaires des 
estimations de deux juges on plus, ^influence de Vequation peraonnelle est 
dc/inie comme I’lnfluence de ces faiiases diffeiences sur la correlation entre 
ka eawnations et un crit^nnm adfeqnat On a fait cette etude daitb k but 
do determiner Ikffet de Equation personnelle entre les estimations dea 
juges, dans des conditions faitea pour Eleven cette influence .lu maximum, 
Dana co but, on a employe des estimations de rmtelligence par sept niai- 
tresses dTine ecole maternelle, comme mesiire de la valcui des estimations, 
on a employ^ line moyenne de 5 i 9 QI dans des teats d'lntelligence 
^tqlonn^a. L'analyse des reaultats montre que, malgr^ lea conditions ataUs- 
tiqiies et expfirimentaJea defavorables impos^ea expr^s, rmfliience moyenne 
de I'^quation personnellc, en termca de correlation, nkst que de 0,017 Le 
plus petit effet de I’^qiiation personnclle cst de 0,000, le plus grand, de 0,064 
On ne peut h peine s’attendre & de plus grands effets de I’^quation person- 
nelle que dans des circonstances tres spiciales On tire done la conclusion 
que, sM faut refuser les estimations Comme technique kgitime de la psycholo¬ 
gic scienLifiqiie, on ne peut pas les refuser h present a cause de I’^quation 
personnclle 
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die EINWlRKUNG DER PERSftNLICHKElTSUNTEliSCHlEDE AUF 
RANGORDNUNGEN’ EINE EXPERIMENTELLE 
BESTIMMUNG 
(Refetiit) 

Rangordnungen (ratings) sind schon lange auf Basis dcr Untcrsclucdc 
der PersonUcl'keit (personal equation) dcr veischitdenen Otdncrn (raters) 
kritaieit rvorden, obwohl die EiJivrukuiig der Pcrsonlichlieit sclbst mir 
sclten definiert und me exakt bestiinrat woidcn ist In dcr gcgcnwnrtigcn 
Schrift menu man mit "Pcisonlichkcitsiintcrschiedcn” ("peHonal equation") 
fremde (extraneous) Unterschiede zwisclien den DurchscliniUen odcr Nor- 
malalnvcicliungen (standaid deviation) der Ordiumgcti vweicr odcr 
niehreicr Oidnein (judges), die Eiiwiriitoj dicsei ficnidcn Untciscliicdc 
wird clefinieit ala erne Eiiiwirltung auf die Korrelation a^vischen den Ord- 
luiiigen und einem angeinesscnen Kriteiium (criterion) In dei gegen- 
wartigen Sclnift beabsidilct man, die Einivirltung der Pcisonliclikeits- 
unteischicde unter Bcdingungcn zu bcstimmcn, die mit dcr Aiisicht 
fcstgesetzt wordeti sind^ diesc Emwnkung bis vu ihrem Hohepunkt zii 
stcigern Zu diesem Zweck verwcndetc man von sieben Voiscliullehretn 
(nursery-scbool teacliers) berechnetc Intelligcnaberechmingen (intelligence 
ratings), als Malssstab dcr Validitai venvendete man den Diirchschnitt der an 
5 bis 9 aueikannten (standard) Intelligenzpriifungen eiziclten Zahlen Elne 
Analyse dci Befunde Zcigte, dass die duiclischnitthchc Einwirkung dcr Per* 
sonlichkeitsuntcrschiede, in emer Korrelation ausgedruckt, tiotz der nbslcht- 
lich aufgelegtcn iingunstigen statistischcn und expenraentcllen Bedingimgen 
nur 017 betragt Die kleinite Petsonlichkcitsuntctscliicdswivkving betrngt 
000, die grosste 064 Giossere Einwirkungcn der PersDubcbkLitsuiitCTScbicile 
Sind ausser unter ganz besondcren Umstanden kniim ?u erwarten Man 
schiiBSst hicraus, dass wenn Rangordnung als ligiUmes verfahren in der 
wissenscliaftliclien Psychologie zu verwerfen sind, so kann diesc Venverfung 
gegenwaitlg lucht auf Giund dcr Personlichkcitsuatetscliiede stattfinden 

Conrad 
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I. The Significance of Selection in Nature-Nurture 

Studies 

Ever since the time of Galton, interest has grown increasingly m 
the problem of nature versus nurture The relative potency of the 
two forces in the behavioi of human beings remains unanswered 
There are few, if any, advocates of the dominance of nature who do 
not recognize the importance of nurture, and, conversely, there arc 
few, if any, advocates of the dominance of nurture who do not recog¬ 
nize the importance of natuie. However, because of the significance of 
the differential effects of heredity and environment in our educational 
system, efforts should be continued to secure a more exact conception 
of the role of each. In recent studies of the problem, foster children 
have been used as subjects. But here the question of a fortuitous 
mental resemblance between foster paients and children arises. If it 
obtains, clean-cut measuiements of heredity oi environment are im¬ 
possible 

Do factors of selection operate in the placement of dependent chil¬ 
dren m fostei homes? How consistently arc children of siiperiot 
mentality placed in homes of superior intellectual level, how consis¬ 
tently are children of medium mentality placed in liomes of medium 
intellectual level, etc ? The problem is involved On the one hand, 
it presupposes an analysis of children accoiding to some standard, and, 
on the other, an analysis and classification of the homes in which they 
are adopted. 

Modern Child Placement. As child placement work is organized 

^Accepted for publication by John E Anderson of the Editorial Board 
and received in the Editorial Office, December 22, 1931 
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today, adoptive parents aie rarely the initial selectors. Only certain 
children are presented to them from whom they may choose. Al¬ 
though some children are placed independently of the supervision of 
any agency, such childlen are not likely to appeal in a natiue'niiiture 
lesearch, since investigators are usually dependent on child-placing 
agencies if they are to secure an adequate population Indisciimmate 
placement is piactically extinct It is indeed a question whether the 
fiankly commeicial “mateinity-cliiId-placing hospitals” which are 
known to exist in certain sections of the United States piocccd in sucli 
a fashion “Anything, so that it is a baby*' would not satisfy then 
patrons 

“Fit the home to the child” has been the cxhoitation m the litera¬ 
ture for the past two decades. As early as 1910, Plart (14, p 236), 
addressing a group of social mvestigatois, spoke to this effect “You 
must bear in mind that there are flist class, second class, and third 
class children, and thcic aie fiist class, second class and third class 
homes.” 

Siingerland (19, pp 120-123), writing in 1918, emphasized the 
impoitance of selective placement “It is important that the right 
child be selected to fill an appiovcd application Without the expert 
study of the home no one knows the type of child likely to win a 
permanent place there.” At this time, also, the pait that tlie agencies 
sliould play in determining placement was expressly stated by him 
“The wise social worker will be able to select the group of children 
shown, and m many cases direct attention to and influence the choice 
best fitted to enter that home ** 

In 1930, the responsibility of the placement agency is more xStrongly 
stated “To subject a child to a lifetime of failure to meet lequirc- 
ments of his adoptive family and community is a refinement of per¬ 
secution. A misplaced child^ cither over-placed oi under-placed, often 
becomes the center of a tragedy” (17) 

What does “fitting the home to the child” connote foi selection? 
Obviously, drawing the home that is best suited foi the child, i.c., 
one \n which he will he loved and well ca\ed for, one that is able 
to surround him with tlie most favorable conditions in winch to 
realize his potentialities. As much as wc might philosophize on the 
merit that accrues to the individual who meets difficulties and over¬ 
comes them, the practical wisdom of men would not permit the 
placement of children into situdtions which give anything but the 
maximum promise foi happiness to both the child and the adoptive 
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patents. On a purely lational basis, the gamble is least m those 
cases \n whicK the disparity in intellectual equipment between adop¬ 
tive parents and child is small. 

From the systematic procedures known to exist in placement work 
and from the standaids that have been reiterated by child welfare 
leaders, it seems fair to assume that an attempt is made to select 
children for adoption on the basis of their mental resemblance to their 
prospective parents. How neaily it is accomplished awaits demon¬ 
stration 

Studies in the Field Selective placement of children in adoptive 
homes has not been previously investigated. However, the studies of 
Burks (3) and Freeman (9) of the influence of environment on 
test intelligence of foster children should be discussed, since both 
considered the problem in their experimental populations and hot! 
advanced aigumeiits of its non-existence. On the piobabihty of its 
absence their respective conclusions stand or fall 

Bulks’ and Freeman’s studies were nature-nurture investigations 
concerned primarily m mcasuiing the influence of environment on 
test intelligence They were undertaken at the same time, but pur¬ 
sued independently—one at Stanford Univeibity and the other at 
Chicago, 

As indicated by the title of Burks’ study, resemblances between 
foster parent and foster child weie compared with those found in a 
control group of true parent and true child For the latter group 
the coefficients or coi relation were consistent with those established for 
filial resemblance, i e, about .50 In the case of the foster gioup the 
degiee of resemblance between paient and child was strikingly low, 
langing fiom less than 10 to .25 

Fiom this evidence the author infers that the intelligence of foster 
childicn is only slightly influenced by environment The logical force 
of this inference hinges on the freedom of her foster group from the 
probability of selective mental resemblance in placement If mental 
resemblance between foster paients and children obtains, then the re¬ 
lationship exhibited may he due to it rather than to any effect of 
environment. 

Burks circumscribed the composition of her foster group by limit¬ 
ing It to cliildien who had been adopted previously to the age of 12 
months, thus minimizing the possibility of piccise judgments of mental 
ability on the basis of overt behavior Fuithei, she lestncted the 
population to the white race and excluded southern European and 
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Jewish children The imposition of these limitations left only the 
possibility of selective mental resemblance on the basis of cultural 
status 

One of the authorns main arguments for the absence of selective 
mental resemblance on the basis of cultural status rests on zero cor¬ 
relations between certain indices of foster home ratings and occupa¬ 
tional status of 42% of the true fathers Zeio correlations are not 
surprising when one considers the homogeneity in the two populations 
with respect to occupation, and, further, the lelationship of occupa¬ 
tion to cultural home rating. In a 10-category occupational classifica¬ 
tion, the foster fathers concentrate m tlie 5 highest classes while 
the preponderance of true fathers is in the 6 lowest gioups. The 
application of Bair ratings on which the correlation was computed 
would not greatly change these dlstiibutions, As will be shown latei, 
male occupation is in part a function of age (mean of true fathers was 
29, estimated age of foster fatheis at adoption of child was 38), and 
cultural home rating is definitely allied with occupation, A compari¬ 
son of occupational status of true paternal giandfatliers and foster 
fathers, or a companson of the educational attainment of true fathers 
and fostei fathers, if such data were available, would reveal more 
cleailv the presence or absence of selective placement on the basis of 
cultural status, 

Due to the elimination of undcsiiablc and defective children, the 
possibility of an increased level of intelligence in her fostei group 
was consideied by Bulks The piobability of ieduced vauability m 
IQ and, jience, lowei correlations foi IQ and cultuic index: of the 
fostei home as a consequence, was not considered 

Freemanmethod was essentially the same as Burks’ His foster 
population difteied considciably, however It was practically double 
m size (401) , age at placement ranged from 6 months to 17 yeais, 
6 months, with the mean at 4 years, 2 months, 8 47 % were negro 
children, and four ycais’ residence in the fostei home in which the 
child was located peinutted admission into the cxpeumenLal group* 

In contrast to the low coefficients oi couclation between test in¬ 
telligence and foster home latuig found by Buiks, Freeman sccuied 
coefficients that ranged from 32 to 52 when certain sub-classifica¬ 
tions were used, and 48 03 foi his entne population Fiom this 

evidence be propounds the influence of enviionment on mental ability* 
An influence, commensurate with that established for tiue parent and 
child in which both heredity and enviionment aic operative, follows 
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from the magnitude of his coefficients, providing the data aie free 
from the effect of selective placement. 

The possibility of superior foster parents selecting initially blight 
children was considered a small factoi in the relationship, by the 
author Arguments were advanced in support of a negligible selective 
influence since* (1) m 82% of the cases no mental test bad been 
given be foie placement; (2) adequate family histones of children 
were not available by which their mentalities might have been esti¬ 
mated, (3) the aveiage age (4 yeais, 2 months) at which these 
childven were placed m fostei homes precluded dependable estimates 
of mentaj ability fiom obseivable behavioi, (4) when negio children 
were omitted, the coefficient of coi relation between IQ and foster 
home lating remained practically the same, (5) when 156 children, 
for whom it would have been least possible to estimate their intel¬ 
ligence since they had been placed under the age of 2 yeais, were 
consideted independently, a coefficient of .52dz 04 was secuied be¬ 
tween test intelligence and foster home rating, (6) when 59 childlen 
for whom no histories were available were considered separately from 
the entire group, a correlation of 51d=06 between test intelligence 
and foster home rating was obtained. 

In considering Ficeman’s objection to the possibilities of selective 
placement, one would promptly agree upon the limitation of estimates 
of mental ability in which no objective test data enter At age 4 
years, however, the possibility of estimates of mentality from ob¬ 
servable behavior is not remote, especially with the children who have 
been under observation foi any length of time. According to the au¬ 
thor’s tables, the legitimate children, who constituted 65% of the 
total foster group, were known to the placement agency and cared foi 
in its receiving home or in a temporaiy boarding home before place¬ 
ment in peimanent fostei homes for a peiiod of 11 months, on the 
aveiage The illegitimate children, who constituted 35% of the 
group, were known and under care for a period of 3 months, on the 
average. The mean age at peimanent placement for the legitimate 
adopted children was 5 years, 8 months, for the illegitimate children, 
1 year, 7 montlis. 

Whether the family histones m the Freeman population were 
sufficiently complete to forecast the potentialities of the childicn can 
be seriously doubted. Nevertheless, the amount of information re¬ 
ported caused the author to conclude that **the foster children came 
from inferior homes and had a heredity which was decidedly pooi ” 
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It IS possible that these same data supplemented by other unrecorded 
information influenced the placement agency in its choice of foster 
homes. In so far as this occurred, the repoited coefficient of correla¬ 
tion between test intelligence of children and foster home rating is 
weighted by selective placement 

If all sources of selectwe placement were removed m the Ereeman 
population, then the conelation 48dz 03, found for test intelligence 
and fostci home rating when negro children were omitted, would 
stand as substantial evidence in support of the influence of environ¬ 
ment on the mental development of cliildicn. TIic influence of family 
history and observable behavior, in a poition of the group sufficiently 
large to aftect the coefficient for the entire population, however, is 
not improbable 

It IS apparent fiom our analysis of the foregoing studies, that a 
knowledge ol selective placement is essential to the mteipietation of 
nature-nuiture findings in which foster children are tlie subjects 
Conclusions cannot he made for either nature oi nurture, unless it 
can be demonstrated that the experimental population is free from 
the effects of selective mental resemblance 

II Scope of Investigation and Description of Data 

Purpose of Pfesetit Study The present study seeks to discover 
from the social case records of unmarried mothers (1) tlie differ¬ 
ences in family background between illegitimate childien who are 
adopted and those who are retained by their own mothers; (2) the 
differences in family background between illegitimate childien placed 
at a very early age and those placed in adoptive homes^ at a later age; 
(3) the degree of relationship that exists between certain cultural 
indices, namely, education and occupational status in the family biick- 
ground of adopted illegitimate children and similar indices in adop¬ 
tive homes. In general, all available aspects of family history which 
would seem likely to cany implications as to the mental equipment of 
adopted illegitimate children will he presented 

Nu 7 nber and Source The data are drawn from the records of 
11,742 unman led mothers, known to the child-caring agencies of 

^Adoptive home is one kind of foster home, foster home is a generic term 
including adoptive, free, and boarding homes Adoptive home implies 
that the foster parents stand in a relationship to the child similar to that 
of true parents They are the legal guardians of the child, and the home 
IS presumably permanent 
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Minnesota dinmg the period i918“1928> and on file in the Children’s 
Bureau of the State Board of Control^ Every living birth that 
survived the age of 2 years, and for whom the records revealed 
reasonably certain infoimation as to placement, js included in the 
analysis. The number for whom such information wa^ available is 
9973, or 86 8% of the cases Of this population, 4213 children 
were retained by their own mothers and 2875 were placed in adoptive 
homes The difference, as far as permanent placement is concerned, 
appears to lie between these two groups. 

Tile permanency that can be ascribed to any placement type m 
which illegitimate children are found is dependent on the age of the 
children and the recency of information concerning them. No child 
was less than 2 years old when his iccord was read and transcribed, 
95% of the children were 3 years old or over. The mean period of 
supervision was 2 years, 5 months, computed from the date of opening 
of the record to date of last entry, in d sample of 1200 cases 
It is veiy unlikely that any large number of children classified in 
adoptive homes will be transferred to other types of homes with the 
passing of time Of the children cla{>sified as letained by their 
motheis, 546 had spent varying amounts of time in boarding homes 
and institutions These children were returned to their mothers at 
the median age of 21,37 months Eighty-seven pei cent of the ictnincd 
children have been with their mothers or maternal grandparents since 
birth. The age at which the adopted children were taken into then 
permanent homes is shown in Table 1 and Figure 1, 

It is evident that, irrespective of year of birth, age at placement is 
highly skewed The median for the major poTtion of our popuUtion 
(children born since 1918)^ is 6 89 months, 25% of this group were 


“The (lafa are part of an intensive nature^nurture study whif’h being 
carried on by the Institute of Child fVelfarc, University of Minnesota^ m 
cooperation witb the Children's Bnrcffit of the State Board of Cojitrol 
The childien bom (1900-1917) are classified scpai ately m older to dif- 
ferentinte them from children bom subsequently to the establjihment of the 
Minnesota Childicn's Biiremi m 1918 The children born since 1917 are 
unquestionably more representative of adopted illegitimate children in 
gene Cal The children born (1900-1917) Wave become known to the Chil- 
dren^^s Bureau In the process of legal adoption They are a sample of 
illegitimate children born in a period when independent placements were 
easdy made, Very httle is on record concerning their tiue parents, therefore 
they will not appear in our subsequent analysis. Estimates of the complete¬ 
ness of our data for true parents will be made on the population born m the 
period 19184928 
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FIGURE IB 

Bar Diagrams Iliustratinc Agf at Placement or Adopted Chhdren 
(Born 1900-1917) to Nearest Month 
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TABLE 1 


Agu at Tlacement op Adopted CiiiLoRrN (to Ni-arest Month) 


Bath yeai 

Number 

reporting 

age 

Pejcentage of 
total so 
placed 

Age 

Median 

in montha 

Qi 

0. 

191B-1927 

2184- 

98 2 

6 89 

3 25 

14 89 

1900-1917 

588 

90 3 

24,61 

844 

39 75 

1900-1927 

2772 

96 4 

8 10 

3 14 

21 17 


placed at 3 25 months oi youngei, 75% at 14 89 oi younger That 
judgments of mental promise, from either test evidence, oi obseiYable 
behavioi, could have influenced the selection of homes for the majoiity 
of these childicn is veiy doubtful If judgments of mentality wcic 
made, they must have been made on othei evidence 
RoptescniativeijESs To what extent the population that enteis 
into tlie analysis is uniepresentative of illegitimate children in general 
cannot be exactly determined The disappearance of any large ntim¬ 
ber of unmarried niotheis foi whom the placement of their offspring 
is unknown would seiiously affect oui analysis of the relationship 
of parental backgiound to placement In view of the relativelj^ small 
number for whom placement iS unknown, and since it is reasonable 
to expect that this number would be distiibuted at random m all 
types of placement (retained by mother, boarding home, institution, 
and adoption), the likelihood of distoited means is impiobable 
An analysis of Minnesota’s legal provisions for the registiation 
and supervision of illegitimate children enacted in 1917 (13) leads 
one to the conclusion that the chances of an unselected population are 
veiy gieat By these statutes the Board of Contiol is cmpowcied 
to demand notification of the birth of all illegitimate children, to 
license and supervise all maternity hospitals, mateinity wards in 
general hospitals, boazding homes, and institutions for children, and 
to investigate all petitions to adopt children. 

Granting the adequacy of oiu number, the question of representa¬ 
tiveness persists, due to the vailability^ m completeness of the case 
records. Certain classes of information, as age of parents, residence, 
marital status, birth date of child, and date of placement, are reported 
in 60 to 90% of the cases Education find occupation of mothers 
ar& reported in appioximatcly 60% of the recoids. The same data are 
less completely reported foi the fatheis Data concerning the adoptive 
paients are 90 to 100% complete Each class of infoimation, there- 
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fore, must be considered fiom the standpoint of its representativeness 
The percentage of completeness will be leportcd on the basis of the 
total number of children in each placement group The items 
edncaiioii and occupation will be analyzed on the basis of othei 
known facts, in an attempt to asceitain the existence of possible eirors 
in sampling, 

Enors due to the tendency of ceitain paiciits to overstate their 
age, occupation, education, etc,, aie no doubt cancelled by a similai 
number who tend to undeistate these 

Fiom Table 2 it is appaicnt that cnois due to stand aids of collect¬ 
ing and recoiding data would be appioximately the same in both 
populations (adopted and retained), since, judging fiom biith yeai 
of childlen, neithei population is concentiatcd at any one point m the 
time span which ou\ data covers Both populations aic distributed 
with relative eciuality over the 10-yeai period Fuithci, we liave 
no reason to suppose that individuals of a ceitain social status aic 
poitiayed with greater accuiacy fiom population to population 
Infoimation conccining the unmarried parent who is most capable of 
self-maintenance is piobably absent m about tbe same proportion in 
each population A compauson of the means of the two gioups may 
hence be valid, even though each of tbe means cntciing into the 
compauson is in enoi by an unknown amount 

The geneial tendencies observed in the comparison of these two 
gioups of illegitimate children meiit considerable confidence They 
are m the mam made from a laige numbei of cases appearing over an 


TABLE 2 

Distribution op Adopted and Retained Chiidren According ro Year of 

Birth 



Children adopted 

Children ictained 


A'=22+9 


IT of birth 

Percentapfe 

Peicentage 

1918 

10 8 

6 5 

1919 

10 3 

59 

1920 

11 3 

8 1 

1921 

12 1 

100 

1922 

10 7 

11 3 

1923 

102 

11 4 

1924 

92 

12 2 

1925 

90 

11 3 

1926 

95 

11 6 

1927 

70 

LI 6 
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extended period of time. The large numbci obviates the possibility 
of spurious influences from extreme vaiiations, as well as the danger 
of concentiation at any one point in the distribution, for the variable 
under consideration. The time span involved reduces the influence of 
transitory social and economic conditions, such as war, economic 
boom, or economic depression, which might unduly weight oui social 
criteria to one side or the other. 

III. Educational At'Painment of Parents of Illegitimate 

Children 

The educational attainment of an individual is conceded to be the 
product of many factors '‘The theory that native intelligence is one 
of the most important conditioning factors in continuance in schoor’ 
IS shown by the accumulation of data on psychological examining in 
the United States Aimy (23, Chap 10) In an unsclected group of 
653 men from nine camps, the correlation between examination alpha 
and reported schooling was 75; for a selected group of native-born 
men, the correlation was 65, The same data, however, demonstrate 
that education is not “the chief conditioning factor in scores on 
examination alpha** by a comparison of 660 officers whose schooling 
was eighth grade or less witli 13,943 recruits who had moie than 
eiglith-giade schooling. The median alpha scoie for officers was 
107.3, foi recruits 97 4 Hence, the Army evidence would advise 
against unqualified inferences as to the intelligence of an individual 
from a report of his school attainment Studies of American school 
children have shown that individual giaduates vary widely from the 
gioiip aveiages iti test intelligence—attainment being, indeed, the 
lesult of factois other than intelligence However, these same studies 
have shown the successive elimination of the less well endowed as the 
educational ladder is ascended, The general expectancy, m consider- 
mg a group of individuals, is fox ability to correlate with length of 
schooling And, in comparing groups of indivdiuals, the greatci their 
homogeneity with respect to sex, age, lace, community facilities foi 
sclioohng, and occupation of patents, the moie significant are the im¬ 
plications of differences in school attainment foi innate ability An 
examination of our comparative populations (parents of adopted and 
paients of retained children) on the foregoing items would obviously 
yield nothing on subjective factors of personality, educational ideals, 
or community standards—all of winch are unquestionably significant 
in the school attainment of individuals. However, it is tcasonable to 
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expect that neither population would be weighted more favorably than 
the other with respect to these subjective characteristics. 

Homogeneity of Comparative Population, The seAcs aic considered 
separately in ail comparisons. 

There is no difference in age for mothers. Age computed to the 
nearest whole year at the birth date of the child showed the follow¬ 
ing: 

M 21 46, S D 4.69, for 1879 mothers whose children were 
adopted, 

ihf 21 43, 5 D 5 01, for 3958 motheis who retained their children. 
A slight difference in mean age was found for fathers 

M 25.78, S.JD. 7.28, for 1300 fathers whose children were adopted, 
M 26,46, S,D 7 72, for 2929 fathers whose cliildrcri were re¬ 
tained by mothers. 

Notwithstanding the fact that the difference for fathers approaches 

D 

a value which may be regarded as statistically reliable-= 2 79, 

the actual discrepancy is not sufficient to raise or depress any edu¬ 
cational average that might be explained on the basis of varying 
educational opportunities with time Certainly, notliing less then 
a decade would be considered productive of variation in educational 
attainment due to difterenccs in school opportunities 

The peicentage frequency distribution of race shows that the 
mothers of childien who are adopted aie 98 6% white race 
(2V=2035), the fatheis, 99 0% (2V=1916) , the mothers of ictamcd 
children aie 96 1% white lace (2^=4078), the fathers of retained 
children are 97.6% white race (N=3886) From these figLiies it is 
appaient that the adopted population exceeds the letained in white 
race. This excess (2%) is so slight, however, that it would not affect 
an educational average based on a laige population A second considei- 
ation which makes race a negligible influence in oui comparative 
populations la the absence of itvfoimaUon concerning the educational 
attainment of Indian and ncgio unmairicd parents Ordinarily 
they were classified undei "no information ” Thereforci wlicn wc 
contrast placement groups, we are dealing almost exclusively witll 
parents of white lace 

The majoi nattoiialUy groups (German, Norwegian, Swedish) oc¬ 
cur in almost identical pioportions in the two populations (adopted 
and retained). In no instance is the disparity greater than 4%—the 
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average disparity is less than 1%. The group as a whole might be 
roughly characterized as North European Hence, differences in 
educational attainment cannot be assigned to differential group tiadi- 
tions 

Information on re^ideitce^ was available for about 75% of the 
entire unmarried parent population A statistically reliable difteience 
(72%) in favor of city residence in contiast to luial residence is 
piesent for the parents of adopted children as compared with parents 
of retained childien Thcie is no difference in town residence, i c., 
the parents of childien who are adopted and the paients whose chil¬ 
dren aie retained by then mothcis lesidc m appioximately the same 
proportion in towns The effect of the difference favoring city resi¬ 
dence should be expected to result in highei school attainment foi the 
parents of adopted childien. An equally peitment consideration, 
howevci, is the extent to which this discrepancy in lesidence may be 
ascribed to innate ability differences of eaihei generations The mass 
of evidence fiom diicct studies (1, 2, 7, 21) leads one to the con¬ 
clusion that theic has been a continuous migiation of the more super¬ 
ior intellects to uiban communities, since a series of w^ell-controllcd 
investigations show that the intelligence of urban school children is 
highei than the rural average and that the parents of children of 
exceptional mental ability are born in grcatei proportions in urban 
communities On these bases diffciences in school attainment between 
urban and rural population have stiong heredity implication. How¬ 
ever, with the advent of consolidated schools and tiansportation at 
public expense difteience in residence is less significant in school 
attainment, Then, too, we should not oveilook the fact that tlic 
majority of these paients would have come under the compulsory 
school law of Minnesota passed m 1899. Compulsory eighth-grade 
education dates from about the same time oi earlier in the neighbor¬ 
ing states The residence of 93% of our population is reported as 
Minnesota and bordering states 

In considering the occupational status of the parents of our un¬ 
married parents (grandfathers of illegitimate children) wc are limited 
to information concerning 20% of the entire maternal population 

^Residence was classjficd according to population, city, town, ruial Citv 
was defined as n coinmimitv of 10,000 or ovei, town, 1000 tt)i 10,000; rural, 
all under 1000, The Literary Digest Atlas of the and Gazetteer 1927^ 

in which the figures are based on the census of 1920, and estimates sup¬ 
plied by the Bureau of the Census of the population as of July I, 192S, was 
used, 
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and 10% of the paternal population* These data show a statistically 
reliable diffeicnce foi high occupational attainment (method of 
occupational classification presented later) in the case of the matcinal 
grandfathcis of chddien who are adopted, in contrast to the maternal 
giandfatheis of children who are tetaiiied The direction of the 
diffeience is the same for the paternal population, but is not reliable 
On the environmental hypothesis, liighei educational attainment 
wovrld be expected foi the mothers of adopted children. It should be 
boinc in mind, liowevei, that high occupational attainment of fatliers 
and high educational attainment of childien may be due to a factoi 
of heredity common to both paient and child 
To summaii5^c, the mothers of adopted and iclamed children arc 
similar in age, as are also the fathers, the parents of both gioups of 
childien lesemble each other in lace and nationality, the paicnts of 
adopted childien reside m somewhat laigcr pioportions in cities, in 
contrast to patents of letaincd children, the occupational status of 
the maternal grandfathers of adopted children is higher than that 
of the mateinal grandfathers of retained children 

Education of Mothers of lllegttmaie Children Education is re¬ 
ported for 1218, or 53 3%, of the mothers whose children were 
placed in adoptive homes, and for 2848, or 67 6%, of the mothers 
who retained their children, A comparison of the educational attain¬ 
ment of the two groups of mothers is shown in T.able 3. 

These data show that a greater proportion of mothers whose chil- 
dien are placed foi adoption attain higher levels of education tlian 


TABLE 3 

Placement or Children Accoruikc to Education or True MorncRa 


Education of 
mother 


Children adopted 
No of 

cases % tfp 


Children letmncd 
No of 

cases % tfj, 


Chances 

Critical^QQQ of 

a true 
Jd - diff. 

^dlff >/^ero 


Less than high 

school 694 S6 9 

High school not 

completed 328 26 9 

Connpleted high school 
or more 196 16 1 


1 + 

2001 

70 3 

09 

7 99 

1000 

1 3 

619 

21 7 

08 

3 47 

1000 

1 1 

228 

80 

0 5 

6 70 

1000 
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do mothers who retain tlieir children. It would appear that the 
chances of a diftetence in the same direction as that observed arc prac¬ 
tically 1000 in 1000 for similarly chosen populations. 

EHucaimi oj Fathers of IllegiUinate Children. Education is re¬ 
ported fot 178, 01 7 8%, of the fatheis whose children were adopted 
and for 352, or 8.5%, of the fathcis whose children were retained by 
their mothers Table + presents a comparison of the educational 
attainment of the two gioups of fathers. 

Here, as in the case of the mothcis, a greater proportion of fathers 
whose children are adopted attain higher levels of education than do 
fatheis of children retained by their motheis. The probability of a 
true diffcience in the same direction as that found is 998 in lOOO, 
Howevei, the number of data concerning the fathers is small when 
compaied with the total population It is obviously less dependable 
than our data foi mothcis A coirelation of 486=t: 04 (Ar=:912) 
between education of fathers and that of mothers (irrespective of 
placement of children) would cause one to expect the general dif¬ 
ference observed for liighei educational attainment of motheis of 
adopted children as compared with mothers of retained children to 
be maintained for fathers also The sampling enors of our educa¬ 
tional data will be discussed in the next section 

Represetttatweness of Datn The confidence tliat can be placed 
in the foicgoing diffeienccs in education of mothers and fatheis of 
illegEtimate children is obviously dependent on the repiesentative 
character of our samples, Aie the patents whose education is known 

TABLE 4 

Placement of Childucn According to Educataon op True Fathers 

Chnnocs 

m 

Critical 1000 of 


Edueation of 
fathei 

Children adopted 
No of 

Lases % iTp 

Children retained 
No of 

cases % Up 

ratio 

D 

a true 
did 
>/cro 

Less than high 
^nhool 

58 

32 5 

3 5 

154 

43 8 

26 

2 40 

992 

High schooi not 
completed 

43 

24.1 

32 

92 

26 1 

24 

48 

685 

Connpleted high school 
01 more 

77 

43.3 

1 

106 

30 1 

23 

2 97 

998 
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typical of the mothers and fathcis of adopted and retained children? 
Only a knowledge of the complete population with respect to educa¬ 
tion would answer the question with certainty A critical analysis 
of the data with respect to the influence of other social criteria, 
however, would provide a partial test of representativeness. It is 
conceivable, foi example, that constant eiiors due to residence may be 
operating. If the group who reports education resides m preponder¬ 
antly larger numbers in the city, in contrast to the group for whom 
education is not lepoited, and if city residents tend to attain higher 
levels of schooling, then we may conclude that oiii data are positively 
weighted by the factoi of residence. If tlieic is no difference in 
residence, it would appear that tlie educational attainment of the 
group whose schooling is unknown would not be essentially different 
from that presented by our findings, in so far as icsidence is con¬ 
cerned In considering the two populations (adopted and retained) 
the method of checking against other social factors sharpens the 
implications of our evidence Sufficient data are available to make 
possible a compaiison on the basis of age and residence between 
Individuals whose education is given and those for whom education is 
not reported Although we are able to check only a limited number 
of the variables related to school attainment, and only a portion of 
our entire population, the poition for whom age and residence aie 
known is exceedingly large 

Comparing mothers whose education is known and mothers whose 
education is unknown, it was found that the mothcis in both sets 
of data (adopted and ictamed) whose education is unknown aie 
older—tlie chances of a leversal in mean ages in each instance are less 
than 1 in 1000 A low negative coirelatioii (—.229± 01, A?'=:7135) 
between education and age indicates that oui educational data are 
positively weighted foi the mothers in both adopted and ictamed 
populations, When icsidence was considered no difference was found 
between the motheis whose education was lepoited and the mothers 
wliose education was not repoitcd Thcrcfoie, notwithstanding the 
probability of lowei educational averages if complete infoimation 
wcie available, there is no evidence of a leversal of the difference in 
education between mothers of adopted and retained children 

A similar analysis of fatheis whose education is known and fath¬ 
ers whose education is unknown shows no differences for age or 
residence iii the adopted population In the case of fathers of re¬ 
tained children, the gioup for whom education is unknown is re- 
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liably older than the fathers whose education is known. Thus we 
might expect a lower average education for the entire retained popu¬ 
lation since age and education of fathers coiielate —.32lit: 03 
{N:=S2l) A lowci ftveiage education is also suggested by the direc¬ 
tion oi the difieience for rural residence Hence the true difference 
between the education of fatheis of adopted and retained children 
Would likely be greater than that presented in our data. 

Fiom the available evidence wc can conclude that a largei piopoi- 
don of mothers and fatheis of children who are relinquished for 
adoption attain highei levels of education than patents whose children 
are retained by tJieii motlieis Although one would be inclined to 
hold this conclusion as tentative m the case of fathers, it is clearly 
decisive foi motheis, wheic the numbei of the data eliinmate the 
likelihood of the diffeience m education arising from chance 

The theoretical significance of the above observation is highly im- 
porUnt in nature-nurture investigations involving adopted childlen, 
The usual piocedure is to assign the differences in actual test intel¬ 
ligence of adopted childlen and expected intelligence made from 
estimates of parental intelligence to the influence of environment It 
is apparent that the amount assigned to envitonment will be deter¬ 
mined by the geneial figures foi intelligence of tiue parents that 
prevail. To date, studies indicate that unmarried mothers are below 
the average in mentality and in cultural background But, the fact 
should not be lost sight of that these studies (22) have been limited 
to small populations of selected cases known to social welfaie agencies 
and drawn from aieas where the unmaiued mother who relinquishes 
hei child for adoption is practically unknown From our data it 
appears that true mothers of adopted illegitimate children are at tlie 
upper end of the distiibution of unmarried mothcis in cultural back¬ 
ground as judged by education, therefore, the probability that they 
would vary far from the average mentality of the geneial population 
is unlikely Regardless of the need of evidence on a vaiiety of at¬ 
tributes before a general characterization as to level of ability can 
be m-ade, one is apparently not justified in assuming an aibitrary 
level of inferiority for these motheis or their relinquished children. 
In view of the homogeneity observed in the two populations (adopted 
and retained), the superiority of mothers of adopted children in 
school attainment suggests the piobabihty of lelative superiority in 
mentality for this group as a whole 
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IV. Occupational Status of Parents of Illegitimate 
Children 

Among the measures of economic status, paternal occupation has 
been demonstrated to be reUtcd to a variety of mental traits in chil¬ 
dren. Haggerty and Nash (12)> in a study of 8121 New York State 
school children in Grades 3-12 inclusive, found that success m intelli¬ 
gence IS duectly related to the occupation of the fathers. Similar in¬ 
tellectual differences between occupational classes were found by 
Goodenough (10, pp. 45-57) in childicn two to four yeais of age. 
Gifted children, as defined by Teimaii (21, pp 61-72), wcie found 
in picponderantly larger numbeis m the homes of parents of the 
higher occupational levels. The ielation between occupation of 
parent and intelligence of children was shown to be positively cor¬ 
related by Dexter (6) in a study of 2782 school children, Giades 
1-8 inclusive When the social oiigm of oiphan children was lated 
on a 5-category occupational scale in Jones's (15) study of 831 or- 
plians, the children from the two highest occupational classes secured 
significantly higher intelligence test scores Studying a large popula¬ 
tion of seniois in the high schools of Massachusetts, Colvin and 
MacPhail (4) found test intelligence to be positively associated with 
paternal occupational rank Investigations of the composition of our 
elementary- and high-school populations have shown that the children 
in the higher grades are recruited m significantly larger proportions 
from the upper occupational levels This wab clearly demonstrated by 
Counts (5) m his study of over 170,000 high-school students in four 
uiban communities Sears ef al (18) also showed this relationship 
in their survey of the schools of Boise, Idaho As the educational 
lad del is ascended, the children from, the lower occupational levels 
arc eliminated Investigations of courses of studies pursued and suc¬ 
cess in school work have shown a similar tendency foi the children 
of higher occupational levels to choose the courses that make the 
gieater demand on abstiact thinking and, m genciai, to exhibit more 
pioficieiicy in the acquisition of knowledge Therefore, it would ap¬ 
pear that in so far as we tnav regard test intelligence, grade in 
school obtained, and success in school studies, functions of mental 
ability, a comparative analysis of paternal occupation would tend to 
differentiate groups of individuals on the basis of mentality While 
occupation is only a crude measure, and while the tendencies pre¬ 
viously recoided show many individual exceptions, they will never¬ 
theless be found to hold, on the average, foi large groups Further, 
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it should be lemembered that from data of this kind no inferences 
can be made as to whetliej the cause is a matter of heredity or cnvii' 
onment To what cYtent the supeiioi cultuial oppoitunities affoided 
children of the upper occupational classes tend to increase their score 
on intelligence tests and to stimulate greater attainment and pro¬ 
ficiency in school work, or to what extent the ability of the paients 
which enables them to attain higher occupations is inheutcd and may 
be the cause of the child’s pciforniance is unknown 

OccupatiQiial Classifications* The occupations of fathers and 
giandfathcrs aie classified on an occupational scale, consisting of a 
hierarchy of seven occupational gioups, constructed from the occupa¬ 
tions listed foi adult males for Minnesota in the report of the 1920 
census The hieraichical airangement assumes that each successive 
gioup (VII to I) makes greater demands on mental ability The 
occupations are not ranked within the gioups, they aie simply listed 
in the group in which, in the opinion of the judges,*^ there is a certain 
amount of homogeneity from the standpoint of the demand made on 
mental ability The groups range from those occupations demand¬ 
ing a high dcgiee of training and ability to those exacting no training 
and very little ability. For example, Gioup I includes such occupa¬ 
tions as chemical engineering, Group VII, day laboi In an analysis 
of investigations made of parental occupation and test intelligence 
of childien, Soiokin (20, p 2+0) found that in 11 out of 14 studies 
children of faimeis ranked between the childlen of skilled and 
semi-skilJed laborers. Hence, in the construction of the occupational 
scale for this study the faimer was classified between tire skilled and 
semi-skilled gioups. The positions of the remaining gioups coiie- 
spond fairly well with positions assigned them in other empirical 
scales. A general description of the occupational groups (11, p 237) 
follows 

Gioiip I PiofcsMonal 

Group II SemI-professional and managerial 

Gioup III Skilled trades, clerical, and retail business 

Group IV Fairaera 

Group V Semi-skilled occupations, minor clerical, and 

minor business 

Group VI Slightly skilled tiades, occupations requiring 
. little tiaining oi ability 

Gioup VII Day laboiers of all classes 

L Goodenough, Institute of Child Welfare, University of Minnesota. 
E A. Rundquist, Child Guidance, Minneapolis, Minnesota. A M Leahy, 
Institute of Child Welfare and Department of Sociology, University of 
Minnesota 



PREDICTION OF MENTAL STATUS OF ADOPTED CHILDREN 313 


1 he occupations of mothers are classified on a scale similailv con- 
stiucted from the distribution of the emploj^ed single fennales in 
Minnesota in tlie census report of 1920. Since tire occupation ol 
faimei appeared for less than 4% of the entire employed single female 
population, no separate gioup was made for them, they arc classified 
with the semi-skilled As a consequence the scale for women consists 
of six gioups These groups ate similar to Groups I, II, III, V, VI, 
and VII of tiie classification for men. 

Scales made fiom a more exact knowledge of the iclatjonship of 
occupational attainment to mental ability awaits future investigation. 

Occupation of Mothers Occupation duiing piegnancy is icpoitcd 
for 1308, or 57 2%, of the mothcis whose children arc adopted and 
for 2810, or 66 7%, of the mothcis who letained their children, 
Classifying these data on the Minnesota Occupational Scale, Tabic 
VI, a consistent tendency for the mothers of adopted childicn to 
exceed the motheis of letaincd children in the higher occupational 
groups IS appaient. If the populations are coiitlasted on the basis 
of the percentage frequency in Occupational Groups I, II, and III 
combined, the chances of a difference in the same direction as that 

D 

observed aie about 1000 in 1000 (-= 3.50) foi similarly 

^ditt 

chosen populations. When occupation at conception is considered the 
same tendency is obseived, although the data are less numerous (V for 
adopted population = 282, retained 725) The concentration of 
both gioups of mothers m the lower occupational levels is in part 
due, unquestionably, to their physical condition which bars employ¬ 
ment in higher occupations The laigest pcicentagc are in domestic 
employment, Gioup VII, Considering, also, the fact that previously 
man led motheis aie included with single mothcis of illegitimate 
children, we should expect the distribution to be weighted in the 
lower occupational groups, since, in geneial, it has been obseived 
that mauled women exceed single women in the lower occupational 
levels Whatever disadvantage is imposed on our populations by 
classifying them on a scale constructed for single women, however, 
would be gieatest for the mothers of adopted childicn since their 
degree of singleness is somewhat less than that of mothers who retain 
their children, namely, 86% (V =: 1680) as against 90% (N = 
3748) In view of the latter, the difference favoring higher occupa¬ 
tional attainment for mothers of adopted children is all the raoie 
notable 
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TABLE 5 


Placement or Children According to Occupation or Parents 
(Occui^ation of mothers as repoitcd during pregnancy) 



Mothers 

Fathers 


Children 

Children 

Childien 

Children 


adopted 

retained 

adopted 

retained 

Occupational 

Af=13I)g 

A'=2810 

A'—1323 

Af<=3120 

Gioup 

Pei cent age 

Percentage 

Peicentage 

Percentage 


I 

04 

0 1 

2 1 

1 7 

TI 

40 

29 

45 

3 1 

iir 

87 

S 9 

18 1 

13 9 

IV 



90 

14 2 

V 

25 8 

22 1 

35 8 

29,2 

VI 

22 6 

23 5 

13 9 

14 4 

VII 

38 5 

45 5 

16 6 

23 5 


Occupation of Fathers, As shown in Table 5, occupation is re¬ 
ported for 1323, or 57 8%, of the fatheis whose childien aie adopted 
and for 3120, oi 74 1%, of the fathers whose children aie ictaincd 
by then mothers. It is evident that a larger pioportion of fathers 
of adopted childien obtain higher occupations than do fatheis of 
children letained by then mothcis. The diftcrence between the 
respective distributions, on the basis of the peiccntage frequency in 
Groups I, II, and HI combined, is of such magnitude that the 
chances of a diflference gieatci than zero are roughly 1000 in 1000 
D 

(-= 4.60) for similarly chosen populations 

^diff 

Repi esentative7iess of Occupational Data While there is little 
doubt that the huge number of cases involved in om occupational 
data IS sufficient to protect it against the influence of vaiiable eriois, 
nevertheless, the nature and direction of systematic eirors remains a 
question deserving examination. To make such an examination ade¬ 
quate, a knowledge of a wide variety of facts conccining the health, 
intelligence, education, age, icsidence, etc, of our entire population 
Would be desirable We are limited to an acquaintance with two of 
these factois—age and residence—as thev affect a poition of our popu¬ 
lation In all instances, however, the number that enteis into this 
examination is more than 60% of the entire population 

The analyses of the data m both populations (adopted and re¬ 
tained) show that the mothers whose occupations aie known aie 
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older than those rnotheis whose occupations aie unknown. Age of 
inotheis whose childien fiie adopted is 

M 21,77, SD 4.36 (J\rrzl348), occupation leported, 

M 19 86> SD 4 73 (i\r^422), occupation not repoitcd 
Age of motheis whose childien aie retained is 

M 22,00 5 Z). 4 84 (A^ = 2715) occupation rcpoited, 

M 21 03, S D 5.47 {N = 556) occupation not reported, 

Fioin the above it is apparent that the diffciencc in age is greater 
within our compaiativc populations th«in between the samples whose 
occupations are known Statistically, the diffeiencc, within each 
population, between mothcis wliosc occupations aie known and those 
whose occupations aic unknown is sufficiently laige that the chances 
are about 1000 in 1000 of a tiuc dilfcrencc greater than zero for 
similaily chosen populations. No infcicnees can be made as to 
whether oiii occupational distributions have been raised or depressed 
because of age selection The relationship of age and occupation foi 
women is unknown Many of oui younger mothers have had no 
occupational history All that is important in this analysis is the 
close agreement in age (21.77 and 22 00) of motheis whose occupa¬ 
tions arc known Obviously, the difference in occupational status 
between mothers of adopted children and mothers of retained chil¬ 
dren cannot be ascribed to age 

When the residence of motheis whose occupations aic known and 
those whose occupations are unknown is examined, no diffeicnce is 
found in the adopted population, But in the retained population, 
the difference for city residence is leliably greatci for those mothers 
whose occupations are known. Hence, if city residence is favorable 
to higher occupational attainment, we should expect the occupational 
average of the entiie retained population to be lower than that re¬ 
ported in our data From this it follows that the difference in occu¬ 
pational status between our two populations (adopted and retained) 
would, in all probability, be gicatci than that presented in Table 5 
if complete information were available 

Systematic errors m our occupational data due to age, but in the 
same direction for both populations (adopted and retained), appear 
on an examination of our data for fathers. Age of fathers whose 
children are adopted is 

M 26 50, SD 7 50 (Ar=994) occupation reported, 

M 24 04, SX> 6 18 (A/—208) occupation not repoited 
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Age of fatheis whose children are retained is 
M 26,83j S.D 7 55 (2^=2428) occupation reported, 

Tkf 23 02, S jD 9 58 (N:^402) occupation not repoitcd 
It IS evident from the above that our occupational data concern two 
populations that agree closely in age (26,50 and 26*83), and hence the 
observed diffeience in occupational status cannot be assigned to diftei- 
cnce in age. 

In so £ai as residence would tend to raise or dcpiess an occupational 
average, tlieie is not any dififeience within our respective populations 
between fathers whose occupations aie known and fatheis whose 
occupations aie unknown In no instance is the difference gieater 
than one and one^foiiith times its standard ciron Theiefore, neither 
occupational distribution (adopted and retained) can be said to be 
unrepresentative of its population because of residence. 

From the available evidence it appears that when our data aic ex¬ 
amined for Baiupling errors due to age and lesidence, the lelative 
superiority in occupational attainment observed for tiue parents of 
adopted childlen, m contrast to tiue parents of children retained by 
their mothers, is maintained This observation, it will be recalled, 
is made from large samples (over 1000) in winch chance differences 
are improbable Conceding the limitations of occupational status as 
a discriminating index of socio-economic status, it is significant that in 
this study It corroborates the evidence on educational attainment of 
parents as to the selective character of adopted children 

V. Cultural Status or True Parents and Age at Placement 
OF Adopted Children 

Since unmained parents of i datively supciior cultuial attainment, 
as judged by education and occupation, tend to lelinquish their chil¬ 
dren for adoption, the next question of interest is the lelationship 
of age of child at lelinquishment and degree of cultuial attainment of 
the parents. Although age at relinquishment docs not necessaulv 
coincide with age at placement in an adoptive home, placement gen- 
eially follows soon after telinquishment Otheiwise, institutions 
would be crowded beyond capacity, and adoptive parents would be 
denied the oppoitunity of reaiing children from the cailiest age at 
whidi they aie available Theiefoie, any lelationships based on 
either age at placement or age at rdinquishment would, in geneinl, 
diffeientiate the paients of illegitimate children, notwithstanding 
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the fact that there aie individual exceptions in which a child is held 
in an institution for several years after relinquishment In Minncso- 
ta, as in most states, retention by the mother is the picvailing policy, 
adoption is discouraged, while institution and boarding-liomc caic arc 
legarded as tempoiary—awaiting permanent placement with either 
the mothci or adoptive parents 

A further aspect of age at placement arises from the side of the 
adopters. Applications for children tend to show that, of the speci- 
lied attiibutes desiied m a child, age is among the foiemost While 
the limitations set for age aic unquestionably related to certain factors, 
e.g, wealth of adopters, emotional attitudes, tiaming ideals, etc , then 
implications foi mental lesemblancc have geiicial scientific impoi- 
tance Freeman (9, p 196) found that the younger the child at age 
of placement, the more supciioi was the cultural lating of his adopted 
home, and the highei his intelligence If childien who are placed at 
very eaily ages are supeiior in licicdity to those entering adoptive 
homes at older ages, then his data would indicate the inllucncc of 
selective placement in mental resemblance 

In our data, Table 6, it appears that the education of mothei s of 
childien placed at 3 months or under {Qi) is superior to that of 
mothcis whose childien are placed at 21 months or ovei {Q^), Fiii- 
ther, a coefficient of contingency, computed on 2883 cases, of ,339 
±.03 between education of mother and occupation of maternal 
giandfatliei leads to the inference that the more supeiior the matcinal 
social status, the earllci the child is placed for adoption. If social 
status and heredity are positively associated, it follows that foster 
parents who adopt very young children are in all probability adopting 
childien who are relatively superior in intelligence to other dependent 
childien. The above observation is maintained foi the education of 
fathers also The possibilities for sampling variance aic too Rieat, 

^ however, to ofTei these data as evidence (number of cases 53 and 28) 

In Table 7 the occupational attainment of patents whose chiltlicn 
are placed at 3 months oi earlier is contrasted with parents whose 
children were placed at 21 months or over 

A consistent tendency is appaient in these data foi the occupation 
of paients of children placed at 3 months or eaiher to be superior 
to that of paients of children placed at 21 months or ovci Notwith¬ 
standing the fact that the magnitude of the diftcicnce is such that the 
chances of a levetsal -are within the eiiors of sampling, the consist-encv 
of Its diiection is stiiking when the reduced variability in occupation 
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for fathetb of our age group is considcied and the limitattons in occu¬ 
pations foi piegnant women are borne in mind If a greater amount 
of data weie available on occupations of raothc\s at conception, differ¬ 
ences according to age of child at placement would undoubtedly be 
jnoie significant, since occupation previous to pregnancy would tend 
to diftcientiate tine attainment moic clearly Our data on occupa¬ 
tion at conception are entiicly too few to diaw any conclusions. 
However, the mothers of children placed at the earliei age continue 
to attain Iiighei occupations Superiority in occupational attainment 
of foiebeais obtains foi the childlen placed at 3 months or under 
when the occupations of grandfathers are considered also, but lie re, 
too, the numbei of data is not laige enough to warrant a specific 
conclusion, although the trend of the evidence is consistent with that 
found foi motheis and fathers 

VI Selective Placement of Adopted Children 

As stated previously, a study of the resemblance between adoptive 
paicnts and children in a variety of traits, based on direct measures 
taken before placement, would undoubtedly be the ideal pioccdure 
for an investigation of the question of selective placement, A random 
population and leliable mcasuies are implicit in the design Securing 
an adequate population would be the lessci difficulty Reliable tests, 
however, of simple physical tiaits such as eye or hair color, dwindle 
when the early age at which children enter adoptive homes is re¬ 
called. Meabures of mental characteristics of children, age 6 months, 
mount high in tlicir unteliability. The nearest approximation to the 
ideal is a study of resemblance between true and adoptive parents. 
And here we must be content with lescmhlance m social status, for 
in no section of the country is theie aviulable objective evidence of 
mental charactciistics, notwithstanding the fact that data have ac- 
ciinmilated in certain research buicaus concerning true parents who 
present difficultics m social adjustment In no sense may such select¬ 
ed gioups be regarded as typical of true parents, for they are ordi¬ 
nal ily drawn fiom those giving the greatest evidence of incompetence 
Social status, as judged by educational attainment, occupation, 
home lating, rent, income, property holdings, etc, of true paients and 
adoptive parents, is perhaps the best criterion by which we may esti¬ 
mate the piohabilitv of selective placement. And, although the voiith 
of true paients precludes evidence on any but the first two listed, the 
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rank of theii parents on the latter would seem jidequate foi deter¬ 
mining whether any lelationship exists between the social background 
of the child and the social status of the home in which he is placed. 
Specifically, the question may be stated as follows. Are children of 
parents of high social status placed in adoptive homes of high social 
status, tliose of medium status, in medium homes, etc ? If superior 
social status implies superior mental ability, on the aveiage, then in¬ 
ferences may be made for mental resemblance in placement, although 
the injection of the hypothesis docs not altei the evidence Assuming 
that the hypothesis is correct, oui question becomes Are childien 
whose family background gives the greatest piomisc of mental su- 
perioiity placed m adoptive homes of supeiior social attainment, etc.^ 
If a positive answer is found to the question, then we may expect a 
coi relation between the level of the adoptive home and the intelligence 
of the adopted child, entirely apart fiom any direct effect of training 
or environment The Minnesota data leave much to be desired from 
the standpoint of size of sample in the case of true fathers, and also 
in the number of variables on which the adoptive and true parents 
mav be compared. 

Before discussing the implications of the above coefficients it will 

TABLE 8 

COEFFICtEWrS or CoNTlNCENC’k DETWCEN THE EDUCATION OF ADOPTIVE 
Mothers and Other Factors 


Correlated Number Coefficient of contingency 

factor of cases Uncouected Corrected PE 


Education of true mothers 

ns 

371 

286 

0+ 

Education of true fathers 

127 

485 

340 

07 

Occupation of true mothers at 
conception 

195 

408 

326 

06 

Occupation of tiue motheis 
during pregnancy 

968 

183 

129 

03 

Occupation of true fntheis 

90S 

408 

418 

02 

IQ of chijd (K B, not differ¬ 
entiated as to time of test, 
befoie or after placement) 

93 

463 

338 

.12 

Average 


386 

306 
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TABLE 9 

COEFIICIEKITS or CONTINGENC\ BETWEEN THE EDUCATION OF ADOPTIVE 

Fathers and Othfr Factors 


Correlated 

factor 

Number 
of cases 

Coeflicient of contingency 
Uncorjcctcd Conected 

PM 

Education of true mothers 

832 

241 

22S 

03 

EducMiQD of true father a 

m 

m 

,310 

07 

Occupation of tine mothers at 
conception 

196 

367 

248 

12 

Occupation of tine mothers 
during pregnancy 

971 

17S 

116 

03 

Occupation of true fatheis 

1131 

174 

108 

02 

IQ of child (K B, not 
ihiferentinted as to time 
of test, before or after 
placement) 

98 

498 

367 

13 

Average 


310 

229 



be well to call to tnmd that a coefficient of contingency (C) is com^ 
paiable with the pioduct-moment coefficient of coiielation “if for 
each variable the categories aie successive values of a giaduated var^ 
iate, and if the population is large and the number of categories great 
so that there is not a gioiiping eiioi, and if the correlation suiface is 
normal” (16, p 266). To the extent that successive levels in school 
may be legaidcd as giaduated we are dealing with a graded senes for 
education, although not in the same sense as a scale of inches, in which 
any fiactional pait may be measured and recoided and the multiple of 
any value established Although the distance between school giades 
IS rcgaided as 1, the distance in difficulty is not known The giad' 
iiated chaiacter of the occupational vaiiablc is somewhat similar to 
that of education, but more aibitiaiily imposed Each successive 
gioup from VII to I presumably makes gieater demands on mental 
ability, the distance between gioups is unknown Thcie is no ques^ 
tion as to the graded character of IQ and age data. In exactly 
50% of the iclationships established the population exceeds 800, and 
hence, for these paiticular coefficients, it would seem that our data 
satisfy the second criteiion Since the numbei of categmics cniploved 
in these computations was ncvci less than 25 (the minimum for valid 
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analysis) the thud prerequisite is met In general, a normal correla¬ 
tional suiface is approximated m all the contingency tables. 

Referring to Tables 8 and 9, it wU be i>ecn that there is a reliable 
tendency for education of true and adoptive parents to be correlated. 
The correlations for occupation of tiue parents and education of 
adoptive parents, although less consistent in size when adoptive 
parents are considered separately, indicate a tendency for education of 
adoptive patents to be related to occupation of true parents Reduced 
variability m occupation of true mothers cluiing pregnancy undoubt¬ 
edly accounts foi the low coefficient obtained when this vaiiable is 
con elated with the education of adoptive parents, The degiec to 
which IQ of adopted children and educational attainment of adop¬ 
tive parents is associated cannot be learned from oui data The figure 
given here is based on a small number of cases, undiftercntiated as to 
time of test. 

In geneial, it appears that the coefficients of contingency between 
the education of adoptive motheis and factois m the background of 
adopted children are consistently higher than those secuied for the 
education of adoptive fathers and similar factois in the background of 
adopted children. The explanation lies possibly m the fact that child¬ 
placing agencies ordinal ily see more of the adoptive mother than they 
do of the adoptive father and theiefore, in estimating the ^‘fitness” of 
a home, base their judgments primarily on evidence concerning the 
adoptive mother, 

The evidence in Table 10 gives low positive relationships for occu¬ 
pation of adoptive fathers and the following* education of tnie 
mothers, occupation of true mothers duiing pregnancy, and occupa¬ 
tion of maternal grandfathers, Positive, but less leliablc, relation¬ 
ships arc suggested foi the other vanables listed with the exception 
of occupation of tiue fathers, where the lelationshfp appears to be 
zero The explanation for the latter probably lies in the selected 
charactei of the two populations, viz., the tiue fatheis arc concen¬ 
trated in the lower occupational groups, while the adoptive fathers 
aic concentrated m the higher occupational groups. The possibility 
that the concentration of true fathers in the lower occupational levels 
IS in part a function of age, and therefore zero or negative coirelations 
are to be expected, finds support \n the application of the Occupational 
Classification (11, pp 501-512) constiucted for the adult employed 
males m the United States to males who aie listed by occupation and 
age, for the entire United States m the 14th census (8, pp 378-395). 
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TABLE 10 

CoErFiciUNTs or Contingency dctwfen the Occupation of Adoptive 
Fathers and Other Factors 


Correlated factoi 

Number 
of cases 

Coethcient of contingency 
Uncorrcctcd Coriectcd 

PM 

Education of tme mothers 

937 

222 

174 

.02 

Education of true fathers 

138 

471 

269 

10 

Occupation of true mothers at 
conception 

213 

395 

.219 

08 

Occupation of true motheia 
during pregnancy 

1086 

199 

130 

03 

Occupation of true fathers 

1046 

210 

080 

03 

Occupation of matcinni grand¬ 
fathers 

307 

430 

308 

06 

Occupation of paternal grand¬ 
fathers 

109 

485 

289 

12 

Average 


344 

209 



Since it is probable that the Minnesota employed males do not differ 
radically in age from employed males in the entire United States, and 
since the two Occupational Scales agree in the classification of occU" 
pations common to Minnesota and the United States, the occupa¬ 
tional distributions according to age shown in Table 11 arc undoubt¬ 
edly veiy similar to what would be found if evidence on age and 
occupation weie available for the general population in Minnesota. 

Table 11 shows a clear tendency for younger men, in general, 
to be concentiated in the lowei occupational gioups Tlieic- 
fore, we may expect a compaiison of the occupations of men who 
differ widely in age to yield zero oi negative correLitions The per¬ 
centage fiequency of the true and adoptive fathers in the lower 
occupational groups dilteis gieatly, 66 3 and 30 2, rcspcctivelv The 
occupation of the fathers of the patents of illegitimate children (pater¬ 
nal giandparcnts of illegitimate children) would undoubtedly he a 
more satisfactory social datum from which to secure evidence of selec¬ 
tive placement It is oidinarily conceded that the occupational attain¬ 
ment of a young woman’s father is a better index to liei social status 
than the occupation which she fills. The hypothesis probably holds 
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TABLE U 

Comparison of Percentacc Frequency Distridution of True Fathers^ 
Employed Adult Males in Unitpo States^ and AbopiivE 
Fathers dy Occupation 


Ocoupnaonal 

Group 

Fiiijiloycd atliill 
Truo fftlhcTB Ago 

M age 26 50 20—21 

Pcrocniage Percentogo 

nintoa In U 

Ago 

2^U 

IV=15 605,^75 
Pcroenldge 

Totdl ;V = 28,300 421 

Ago fVdopllvc ftiilictB 

15—67 m ngc 30 29 

IV=;B,574.632 N = 

P^ircctilJigo Perccncago 

I 

21 

1 7 

30 

32 

96 

II 

45 

24 

5 3 

5 9 

15 3 

III 

IS 1 

141 

162 

IS 3 

24 4 

IV 

90 

98 

18.6 

27 0 

20 6 

V 

35 8 

32 0 

29 3 

23 4 

22 4 

vr 

13 9 

15 1 

10.2 

91 

5 2 

VII 

16 6 

24 9 

17,4 

162 

26 

Peicentage in 
Groups V, 
VI, VII 

66 3 

72 0 

56 9 

48 7 

302 


for men under 30, also» The coefficient of contingency .308 rh 06 for 
occupation of maternal grandfathers and the occupation of adoptive 
fathers is in general agreement with the average of the iclationships 
found for education of adoptive motheis with factois m the back¬ 
ground of the adopted child 

An analysis of the foiegoing data shows that ceitain factors m the 
family histoiy of adopted children, namely, educ«Ttion of tiue paients 
and occupation of the maternal grandfathei, are related to the cul¬ 
tural status of the adoptive home to a degiee beyond that which 
might be accounted for by chance While the occupation of tiuc 
parents is not of outstanding impoitance, it cannot be said to be of no 
importance, If the tialts consideied were completely unrelated (in¬ 
dependent) C= OO A departuie from independence is cleaily 
shown The averages, .306, 229, and 209, are not greatly reduced 
if calculated from only those coefficients that are at least foui times 
their own probable errors. When restricted in this way, they be¬ 
come .299, 189, and .204 If more data were available, an average 
coefficient of resemblance of about 30 is highly probable. 

Notwithstanding the geneial exploratory cliaractei of this inves¬ 
tigation and the unreliability of ceitain of the measures employed, 
the trend of the evidence points diicctly to the conclusion that any 
direct study of childien m adoptive homes cannot ignore the prob¬ 
ability of selective placement Unless the expenmental population 
IS free from the influence of selective placement, the correlations will 
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piesent the complex of envii on incut and selection, which makes them 
analogous to tine parent and true child corielations, where the com¬ 
plex IS environment and heredity If an expeiimental population is 
oldei at cTge of placement than the one considered here, and is drawn 
fiom iTn aiea comparable to Minnesota in its stnndaids of child-plac¬ 
ing, tile piobability of selective placement is undoubtedly greater 
than that exhibited in our data 

Summary 

1 The present investigation was undcitaken to scciuc whatcvci 
evidence was available in social case iccords concciiiing the selection 
of illegitimate childien for placement in adoptive homes The sig¬ 
nificance of selective placement in a icseaicli population of adopted 
childien chosen foi the puipose of measuring the influence of envii- 
onment on mental ability is discussed 

2 Factual data conceining the educational attainment and occupa¬ 
tional status of true and adoptive parents aie examined in a total 
population of 2287 illegitimate children placed in adoptive homes 
and in 4213 illcgitiniate childien retained by their own mo the is 
The data were secured from lecords on file in the Child icn^s Bui can 
of the State Board of Contiol, St Paul, Minnesota These lecoids 
covei a lO-yeai period, 1918-1928. Due to the inclusive chaiacter 
of the Minnesota legislation for the registration and supervision of 
illegitimate children, they aic perhaps the most unselectcd sample 
of recoids of illegitimate children ever assembled foi analysis 

3 A lepoit of educational attainment was available foi 1218 
tiuc mothers of adopted childien and foi 2848 tiue mothers of re¬ 
tained childien, A comparison of these data classified on a thiee- 
category basis, less ilta?i In^h school, luffh school not completed, hit/h 
school completed o; inoie, shows a reliable diffeiencc in favoi of liigli- 
cr educational attainment fo^ mothcib of adopted childien, A sundav 
tendency is observed when tiuc fathcis of adopted children 

me compaied with tiue fathers of retained children 
(A^z= 352) On number alone it would appeal that thcic is con¬ 
siderable possibility of sampling enors in the data foi fathers An 
examination of both sets of data (fathers and motlieis of adopted 
children, fathcis and mothers of letained children) with icspcct to 
age and icsidence indicates the probability of greater differences 
than those exhibited The implications of diffcienccs in educational 
attainment for diffeicnees in mental ability nre discussed and the 
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fallacy of assuming that true motheis of adopted children are similar 
in mental equipment to a selected population of unmarried mothers 
known to social welfaie agencies is pointed out. 

4 A lepoit of occupation foi 1308 motheis and 1323 fathers 
whose children were adopted and 2810 mothers and 3120 fathers 
whose children weie letamed by their mothers shows that a leliably 
greater pioportion of parents of adopted children attain higher occu¬ 
pations than do parents of retained children In no instance could 
the difference be ascribed to age or lesidence, 

5, The relationship of age of child at placement to education of 
tiue mother discloses tlie fact that mothers of children placed at 3 
months oi youngei attain a reliably higher educational lank than 
mothers whose children enter adoptive homes at 21 months or oldei 
A consistent tendency is apparent also for the parents of children 
placed at the earlier age to be supeiior in occupational attainment 
In the light of these findings and that of Freeman's of an inverse 
relationship between level of adoptive home and age of child at 
placement, the piobability of a positive correlation for mentality of 
adopted child and level of adoptive homes is considered, 

6. The degiec of resemblance found between the cultural level of 
adoptive homes and the cultural level of true patents of adopted 
children is expressed by the following coefficients of contingency, 

.306 for education of adoptive mother, 

.229 for education of adoptive father, and 
.209 for occupation of adoptive father, with factois in the family 
background of adopted children. On the hypothesis of a positive 
correlation between cultural status and mentality level, our lesults 
indicate that there is a resemblance between adoptive paient and 
child entirely apart from any influence of environment and tiaining 
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UNE l^TDDE DE CERTAINS FACTEURS DE SELECTION LESQUELS 
INFLUENCENT LA PREDICTION DE L'^TAT MENTAL 
DES ENFANTS ADOPTJtS 
(R^sum6) 

On a fait I'analyse de 6500 cas cons^cutifs de mSrcH non manees svir 
iiches ail Bureau des Enfanta de 1‘Administration de PEtat de Minnesota, 
dans le but d'obtenir toua lea renscignennents possibles siir le choix deg 
enfants iHegiUraea ^ placer dana des raaisons d’adoption On a tiouve inie 
viaie difference en faveur d'une rneilleiire Education et d’une meilleure 
occupation pour les vraics m^res des enfanta adopt^s que pour lea vraies 
m^rea des enfanta reteniis On n'a pu dans aucun des deux cas exphquer 
la difference par Page on d-emenre Une comparaiaon de Voccupntion des 
grands-parenta maternels et patetncis montre aussi une difference qui 
favonse les grfinds-parents des enfants adoptes Ces donnees am^nent h 
la conclualon que k milieu de familk des enfants ilkgitimea adopks eat 
aup^neur A celui des enfants ilkgitimes cn general, et U piobabilitd d’une 
h6r^dit6 productive d’une capacite moyenne on mcilfeuie est done A esp^rer 
Quand on peut contrfiler Page nuqtiel lea enfants sont places dans les 
maisons cl'adoption, ^n trouve que les mAres des enfants places A I’ilgc 
de 3 mois ou moms atteignent un niveau d’dducation constamment plus 
£leve que les mSres dont les enfanta sont places A Page de Z\ moia ou plus 
Quand on consid^re ^occupation des gtands-parents, du pare, et de la mfere, 
on trouve que I’occupation des aieux est sup^neure au cas des enfants 
plac6s I’Age de 3 mois ou moms II r^sultc dc cette Evidence que, si 
I’ctat social et la capacity sont positivement associes les parents qui adoptent 
de ti^s jeuneg enfants obtiennent selou tonic probability des enfants relative- 
ment supyrieurg en capacite A d’autres enfants adopt^s L’^ducation et 
I’occiipation dea aieux ont donne une correlation nvec Tedocation ct I’occu- 
patioci dea parents qui adoptent, dknviton 0,30 Done dans toute ^tude 
de nntu re-nurture ou il s’agit des enfants adoptes, il faut considerer la 
possibility d'une ressemblance mentale entre le parent qui ndopte et I'enfant 
tout-A-fait s6paree de r^ducation et du milieu 

Leahy 


EINB UNTERSUCHUNG GEWISSER SELEKTIVEN EINWIRKUNGEN 
IN DER VORAUSSAGUNG DES GEISTIGEN NIVEAUS 
BEI ADOPTIERTEN KINDERN 
(Referat) 

Man analisierte 6500 aufemanderfolgende Protokolle unverlieirateter 
Mutter die in 6 cm Children's Bur can, State Board of Control, Minnesota, 
eifiregistriert waren, urn moglichst viele Evidenz zu aammeln ubei die 
Aualfise illigitimer Kinder zur Unterbringung in Adoptivheimen Man fand 
einen zurverlassigen Unterachled zu Gunsten der eigentlichen Muttern 
adoptierter Kinder im Gegensatz zu den eigentlichen Muttern beibehaltener 
Kinder, indem die Mutter adoptierter Kinder statistisch eine hohere Leia- 
tung in Bezug aiif AusbiIdling und Beruf erwicsen Es zeigte sich eine 
glcich zuverlasaiger Untctachied zu Gvmstcn der eigentlichen Vater adop- 
tierten Kinder im Vergleich mit den eogentHchen Vatern beibehaltener 
(retained) Kinder In weder d'em cmen noch anderen Fall konnte 
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del* Untcrschicd auf Alter odcr Wohming yuruckgefuhrt wcrden Eine 
Vcrgleiduing dcr Bcrufstande der miitterliclien und v.iterliclien Grossed 
tern olfenbart ebenfalla einen Unterschied 7U Gunsteu dcr Giosscltcrn 
adopticrter Kindei Diese Bcfunde fiihren zu dcm Scliliisacp daaa der 
Ffimihcnhintergrund adoptierter dhfiitimcr Kinder dem von illigitimen 
Kmdern im Allgemeinen ubcrlegen lat, und dass also die Wahrsclieinlicli- 
kcit ciner mittelmasaige oder uberlegene Tuchtigkeit erzelgendcn Hercditat 
beateht Kontrolliert man Alter zur Zeit der Unterbnngimg in Adoptiv- 
heimen> so zcigt cs sich, dass die Mutter von Kindern, die mit 3 Monnten 
odcr jiingcr untergebradu woiden sind, cincn zuverlaisig hoheren Erzic- 
hungsiiiveau erreichcn, ala Mutter, deren Kinder nut 21 Monaten oder 
spater untcrgcbiacht wcrden Es besteht Oberlegcnhcit dei Abnen in 
Bezug auf Bcrufsleistung bci Kindern, die nut 3 Monaten oder frulicr 
adoptiert worden smd, wenn man die Bcnife der Grossvater, dcs Vaters 
und der Mutter bcrucksiditigt Aus dieseii Befunden zieht man don 
Schluss, das8> wenn soziale Stellung uml TOchtigkcit posuiv verbunden sind 
(are positively associated), so erhalten Adoptive!tern, die schr junge Kinder 
nehrnen, wahrscheinlich Kinder, die anderen ndoptiertcn Kindern in Tiicli- 
tlgkeit ubeilegen amd» Ansbilclung und Heriif der Ahnen licfcrten einen 
Korrelationsziffcr von ungefahr 30 mit Ausbildung und Beiuf der Adop- 
tiveltern Es ixiusa also die Mogliclikeit eincr geistigen Almlichkeit 
zwischen Adoptiveltern und Kind, die von Erzichung und Umgebung 
Yollstandig unabhangig lat, in jeder, adoptiertc Kinder in Anspiuch peli- 
menden, Untersiichiing der Beziehiingen zwischcn Vererbund mid Umge- 
bung berucksichtigt wcrden, 
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A STUDY IN RATING TECHNIQUE WITH SPECIAL 
REPERENCE TO ACTIVITY IN PRESCHOOL 
CHILDREN* 

From the University of Chicago 


Helen Lois Koch and Helen Streit 


Introduction 

The usual method of rating a trait of pcisonality involves the le- 
cordmg in some quantitative form of a general impiessioa—an im¬ 
pression influenced piobably to a grcatei oi less degiee by all of the 
rater^s contacts with the subject being desciibed. Ratings based 
upon these bioad, more or less unanalyzed abstractions have, of 
course^ gioss limitations* Single events often weigh heavily in cre¬ 
ating the rater^s impression; abstiaction frequently is not adequate, 
with the result perhaps that the halo from another trait colors the 
judgment on the quality under consideration; standards may shiit 
with mood and immediate association, definition and analysis of 
trait indexes may be undiscrimmating; limited contact of the rater 
with the subject may depuve the former of most pertinent infor¬ 
mation, etc, 

The short-intcrval scheme of rating represents an effort to sur¬ 
mount some of the difficulties just enumerated. The essence of this 
method is the fiequent obseivation of short samples of bchavioi and 
these widely scatteied in time and ciicumstance Various means of 
describing the behavior quality exhibited duimg the brief obseiva¬ 
tion peiiod liave been employed. In some cases the mere piesence 
or absence of an alleged objective index of the trait in question has 
been noted If, for example, mouth manipulation is taken as a sym¬ 
bol of neivousness, the O may meiely record whether oi not theie 
occurred any mouth play duung an interval of ten minutes Grada¬ 
tion or individual difterenccs in the trait arc supposedly to be ic- 
vealcd by the numbei of observation samples m whicli the tiait index 
was observed, In still another scheme, the frequency of occuncnce 
of the trait indicator m each interval is noted—the number of times 
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the child smiles in two minutes, for example These ficqiiencies for 
the various intervals arc then summed to obtain the final index* 

SincG the mciit of the objective sj^mptom is always a pioblcm to 
be reckoned with, some woikeis have prefcried to evaluate tlie be¬ 
havior exhibited dimng each obscivatlon on the basis of all observ¬ 
able qualities—in othci words, on the basis of the general impiession 
01 Gestalt Willie it is alleged that the latter method is lacking 
in the objectivity of the foimcr, it has yet lo be dcmonstiatcd that 
tiained observeis nating simultaneously, but independently, disagree 
ladiCtilly m the impiessions they rccoid, if the interval obscived is 
shoi t enougli—one-half minute, for instance 

Another of the pioblcms which confiont invcstigatois who use the 
shoit-time samples of behavior is that of determining the effect of 
the paiticular selection of observation intervals upon the returns 
Most of the studies herctofoie repoi ted have involved iccoidings 
made duiing a few houis of the day and have not systematically cx- 
ploied the influence of the situations which constitute the setting of 
the behavior This, of course, is to he regretted, for we may well 
question whether a child who is talkative when playing with his 
companions on the playground will be relatively talkative at a dinner 
table graced by the presence of a ceitain teacher Certainly it 
would be unwise to proceed far with the method without investi¬ 
gating the diagnostic significance of behavior samples obtained under 
each of a vaiicty of circumstances, Perhaps even different stand¬ 
ards for the trait, as it might be exhibited in difteicnt activities, 
need to be kept in mind 

OnjiiCTiviis 

The present study, which is one that is concerned largely with the 
technique of tiait measurement, proposes to make inquiry into some 
of the problems just stated It purports (1) to adapt or devise a 
series of 11 rating scales for describing degrees of {ictiveness in pre- 
school childlen in diffeient kinds of pursuits, (2) to test the objec¬ 
tivity of the ratings made in accordance with the scales by a compara¬ 
tive study of the simultaneous independent judgments of two 
observers, (3) to determine for a lathcr homogeneous group of 
preschool children the leliability of the returns from the use of each 
of 9 scales as well as for all combined, (4) to study the intercorre- 
lations between the average ratings on activeness obtained as a result 
of the observation of performance in 9 different types of occupation, 
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(5) to assay the diagnostic import of peiformance in each depart¬ 
ment of activity; (6) to estimate the relative value of diffcient scaN 
terings and lengths of observation intervals, and (7) to discover 
whether level of activeticss, or peihaps cnergeticncss, is a function 
of mental age, chronological age, sex, time of day, temperature, and 
humidity 

Subjects 

The subjects of the study were 50 children in the University of 
Chicago Cooperative Nuiscry, They langcd in age from 30 to 62 
months Eleven children, 30 to 35 months in age, were m the so- 
called two-yeai group; 11, 34 to 44 months, in the youngei three- 
year group; 11, 47 to 51 months, In the older three-year group; and 
17, 50 to 62 months, in the so-called four-year group 

The Rating Scales 

The rating scales used were, with one exception, adapted from 
those suggested by Sweeny, Hejinian, and Sholley (5). The adap¬ 
tations consisted m combining scales, constimng levels more specifi¬ 
cally, and adding and dioppmg items A new scale—the one for 
dining —was devised. The gradations or steps in these scales were 
assigned arbitrarily the respective weights of 1 to 5 

Each scale is independent of the others in its standards, just as 
would be tin mstiument draughted by a workei who planned to em¬ 
ploy only one, The scaling, furthermoie, while based on much caie- 
fu! observation has not been checked, as we had hoped It would be, 
by objective measures of energy output. Statistically, even, the 
grading is arbitrary In these respects, however, the scales aic not 
at variance with pievailing ones 

The classification of pursuits, perfoimance m which our scales 
were devised to describe, while not entirely logical, is based largely 
upon the routines of the Nuiscry School Indooi and outdoor, fiee 
and directed, circumscnbcd and relatively unrestiained, preparatory 
and consummatoiy activities aie classes represented in the scheme 
adopted The major consideration influencing the gioupmg, how¬ 
ever, was the amount of body activity usually called out by the occu¬ 
pations We did not, though the question of the significance of 
different kinds of action is a pertinent one, feel justified in attempt¬ 
ing to discriminate between voluntary and involuntaiy movement, 
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for example, or between what might be called directed and overflow 
activity 

The scales are presented below 

Indoor pedal activities 

1 n Standing atill or leaning against an object witli little effort to main¬ 

tain balance 

b Making slight movements 

2 a Walking calmly or aimlessly for 10 seconds or less 
S a Walking with ordinary vigor from 10 to 20 seconds 

b Carrying a small object 

c Trying with model ate energy to open a door or drawer 
d Climbing a flight of stairs very slowly 
'I a Running, hopping, or jumping for at least 10 consecutive steps or 
for 2 spurts of 5 steps each 

bi Carrying n chair or any other comparatively heavy object, such as 
an armful of blocks 

L Climbing a flight of steps at a moderate pace 
d Walking with ordinary vigor foi over 20 seconds 
5* a Running, hopping, jumping, climbing, or crawling in a strenuous 
manner 

b Carrying or dragging a heavy object, such as a table or a large 
basket of blocks 

Floor play 

1 rt, Sitting quietly on the floor with little bodily movement 
2. fi Merely watching others while maintaining a squatting position 
b Sitting quietly, confining movements mostly to the arms 
c Shifting the trunk position twice or less 

3 n. Moving about calmly (walking, creeping, or crawling) for prac¬ 

tically the whole of the half-mmute period 
b Remaining m a squatting or sitting position, but shifting position 
3 times or more 

c Standing and stooping several times 
d Hammering or sawing for 5 strokes or less 

4 a Moving about the room in lively pursuit of a game for 15 seconds 

or less 

b Hammering or sawing more than 5 strokes but not extremely force¬ 
fully 

c, Stooping frequently 

d, Picking up blocks eneigctically for 15 seconds or less 

5 rt Chasing, lolling;, crawling, moving, etc, vigorously for 15 seconds 

or more 

b Hammering or sawing m a way that is not only vehement but 
also sustained for most of the period 
Table and house play* 

1 a Sitting or standing quietly with few bodily movements but show¬ 

ing a passive interest in table or house activities 

2 a Using calmly and in a mannerly fashion small equipment the 

manipulation of which calls for little effort 
b Sitting or standing at work 



334 


JOURNAL OF GENETIC PSYCHOLOGY 


3 rt Sitting quietly, in tHc main, but shifting the v?holc body or stooping 

once 

h Using the arms and hands rather actively 

c Moving the whole body once for a shoit distance in older peihnps 
to procure mateiials 

a Moving from the table to the shelves or from the table to the floor 
twice 

h Shifting the gross body position or stooping twice 

5 a Shifting oi moving the whole body three times or moie 

b Showing such c/icrgctic iictivity in table or in house play aa pulling 
children about or pimhing them away 
Circle ncUvitic^ (the children are supposed to be sitting on chairs or on 
the (tool) 

L rt. Sitting quietly without interest 
2 a Shifting position slightly two times or less 
h Sitting quietly but showing interest 
c. Maintaining an awkward position 
3. a* Shifting position three times 

b. Participating in finger plays 

c* Wiggling considerably merely the hands 

d Singing alone before the gioup 

e. Keeping time gently to music with the hands 

4 a Swinging the arms to mu’uc 
b Sprawling on the floor once 

c. Keeping tune to music with the feet 

d Shifting position conspicuously four times 
e* Wiggling considerably with the whole body 

5 a Lying on the back and keeping time with the legs 
h Tussling with the othei children 

c. Using both hands and feet while keeping time to music 
d* Shifting position conspicuously more than four times 
Circle activities (the childien are engaged m rhythmic gioup exercises 
or games which involve moving about) 

1 a Sitting aEone or standing apart without participating in the exer^ 
cises 

2. a Walking about quietly 

bs Standing and using arm movements only 

3, fi. Walking actively 

b Wabbling along slowly and deliberately 

c Running slowly for 10 seconds oi walking slowly for 10 seconds 
With movements inhibited voluntarily 

4 fl. Running for 10 aecondg or more 

t. Participating in vigoioiis exercises from 10 to 20 seconds 

5 a. Participating actively in vigorous exercises for over 20 seconds 
b Falling, rolling, rough.-housing for most of the peiiod 

Dieasing or undressing: 

1 a, Sitting or standing with little movement 

2 Dressing self, with or without help, in non-energetic manner 
b Working with small wraps (gloves, cap, etc ) spasmodically 

c Walking about aimlessly 

d^ Making unnecessary movements with the hands and feet 
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3 a Participating actively m work 

h Working with small wraps contmiiously for the whole period 
c Moving about rather actively but not attending to work 

4 a Working 20 seconds with large wraps 

b Showing unnecessarily vigoioiis activity for a short period—activi¬ 
ty such as running, throwing, or dragging things about 

5 a Woiking steadily on large wraps practically all of the 30-second 

pciiotl 

h Jumping, falling off a bench, pushing, etc, foi a period lasting 20 
seconds oi more 

Resting* 

1 a Resting quietly—no gioss observable movements 
b Making slight finger movements 

2 Qi Talking quietly to self 

b Moving the arms or legs slightly three times or less 
c Showing active intciest in the other children by peering at them 

3 a Moving the arms or legs more than three times 
b Shifting the gross body position once 

c Sitting up or resting on the arms quietly 

4 a Moving about actively for IS seconds or less 
b Shifting the gross body position twice 

c Kicking the feet 

5 n Moving the body actively for 15 seconds or more 
h Rloimcing the blanket 

c Getting lip off the cot 

Eating 

1 a Sitting quietly, taking not moie than 2 small bites of food 

2 a Eating slowly, pouring milk, or chewing food 

h Making slight movements with the hands or feet 

3 a Eating slowly but continuously for 30 seconds 
b Drinking steadily 

c Taking seveial bites of food of fan size and chewing them 
d Making many iinneccsaary but slight movements, or maintaining 
an unusual position 

e Serving self or walking a few steps on legitimate business 

4 Eating rapidly for 30 seconds 

b Shifting the gioss body position twice—^getting off a chair 
c Moving the trunk vigorously while eating 

5 a Kicking, bending over, or showing unruly behavior in other ways 

m sustained fashion 

h. Walking around the room vigorously 
Outdoor pedal activities 

1 a Standing quietly or leaning ngainst an object other than a vehicle 

or a piece of apparatus 
h Moving 2 or 3 steps 

2 a Walking about calmly with slight accompanying activity 
h Watching others while maintaining a squatting position 

c Running 4 or 5 steps 
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3. a Walking energetically from 10 to 20 seconds 

Running calmly foi 15 seconds or somewhat less 
c Walking slowly on skates 
d Walking slowty but with large steps 
e, Cairying a burden of moderate weight and size 

4 a. Walking energetically from 20 to 30 seconds 
h Running rapidly for 15 seconds or less 

c Running calmly for 15 seconds or moie 
d Skating 

e Jumping, scuffling, sliding on ice, etc, with moderate energy 

5 Running rapidly for 15 seconds or more 

b Plopping, jumping, or tussling for 15 seconds or more 

Apparatus and vehicle play 

1 a Sitting with little bodily movement in or on a vehicle or a piece 

of apparatus 

b Being pushed gently on a swing oi pulled in a wagon 

2 a Riding a vehicle slowly 

h Riding energetically for spurts of 5 seconds or less with calm in¬ 
tervals between spuita 
c Using the apparatus spasmodically 
d Walking a low plonk 

3. a Manipulating vehicles actively 

h Pulling a moderately loaded wagon or pushing a wheelbarrow 
c. Pushing someone in a swing gently 
d Climbing, swinging, teetering, etc, moderately actively 

4. a Riding or using equipment energetically for a considerable period 
b Pulling a heavy load or pushing a loaded wheelbarrow up an incline 
c Teeteung, pumping on a swing, climbing, or jumping vigorously 

5 n. Riding rapidly or using equipment very energetically 
h Pulling a heavy load for 15 seconds or more 

c. Riding over difficult surfaces for 15 seconds or more 

d Using the apparatus in an unusually strenuous manner 

Construction activities on the playground, 

1. rt. Sitting on the ground, sand, or something other than a vehicle or 
a piece of apj)aratus 

2 a Using light materials (spoons, small buckets, etc ) spasmodically 
b Moving the body very little 
G Playing house quietly 

1, a. Using light materials actively and continuously 

h Using the heavier materials (large shovels, large blocks, etc) 
spasmodically 

e Walking rapidly for 10 seconds, or slowly for 20 seconds, as a part 
of the play construction activities 
4i (I Using the heavier mnteuals continuously 
b. Stooping four or more times 

c Walking rapidly for more than 10 seconds when it is part of liouae 
play 

d. Lifting or dragging heavy objects for IS seconds or less 

5 n. Lifting or dragging heavy objects for more than IS seconds 
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Observation Procedure 

The piogram of long-sustained observation employed by Sweeny, 
Hcjinian, and Sholley (5) was abandoned entirely and a shoit- 
interval obseivation scheme substituted Each child was observed 
only a minute at a time m each occupation, two ratings being given 
during this minute, one on the activity level of the first half-minute, 
one, on the second. It was our intent to obtain ratings on 30 onc- 
minute samples of each of 50 chilclien’s beliavioi in each of at least 
nine activities For the 20 children who remained at the nurseiy 
duilng the afternoon session, samples weie to be taken duiing IT 
diffeicnt activities. 

In our effort to obtain 60 half-minute samples we wcic only sel¬ 
dom successful. More time was consumed with the pioccdures than 
was anticipated, the session tciminated, and the childicn left foi 
vacations before the observations could be completed Absences and 
illnesses thwarted us some, but a gieater difficulty was met in the 
fact that some children practically never engaged in a certain type of 
pursuit Some, for example, nevei played on the floor, some, never 
With materials at a table. 

Foi the nine types of employment occupying the morning hours, 
a range of 7 to 49 half-minute observations foi a child in an 
activity was our accomplishment, whereas foi the five occupations 
occuirmg m the afternoon, the range was 20 to 82. Nincty-thice 
pei cent of the 500 averages foi the morning activities aie based 
upon 25 or more lecordmgs, 98 per cent, on 20 or more. For the 
afternoon senes all but 2 of the 140 averages are computed on the 
basis of 30 or more recordings 

Observations of the vaiious nursery groups we lotated, a given 
group being undei scrutiny in all of its activities on a given day 
Within a gioup, the observations of the children were also lOtatcd 
Deviations from a straight-forward sequential scheme were common, 
however Some children were absent much In order to accumu¬ 
late ratings on these S*s, observation was continued later into the 
session by seveial weeks than for the rest of the gioup Occasion¬ 
ally, even, judgments weie made duiing two-minutc observation 
periods on the same day for these children When the lattei was 
done, the ratings were separated by as laige a time interval as ar¬ 
rangements permitted. We were also inclined, in the case of cer¬ 
tain subjects who rarely engaged in a particular kind of activity, 
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to late them as soon as we saw* them involved in the occupation* 
Even -with this compromise we did not in one case succeed m ob¬ 
taining more than 10 latings Occasionally, too, the rotation older 
was sacrificed m Older to rate all of the children duiing a peuod 
which was being curtailed for some reason by the nursely teacher. 

While, then, our success fu adhering to a ceitain fixed rotation 
scheme was far fiom perfect, the basis for selecting a paiticular child 
for observation at a particular time, was, with one exception—the 
case of the individuals who practically nevci inteiested themselves 
in a pursuit—not what the child was doing but something wliolly 
unrelated to his performance Hence, the biasing of oui results 
through the observation of conspicuous or unusual behavior is not 
likely. 

In general, we essayed, as has been stated, to appiaise on the same 
day the pcLfoimance of all of the children m a given play group m 
all of the activities. Since there weie four such groups, we suc¬ 
ceeded in observing each child about once a week for one minute 
in each activity. Such hictois as temperature, humidity, and the 
peculiai features of a paiticulai day weie, theiefore, not constant 
from gioup to group TJiese factors were similar only to the degree 
that a week's range mediates unifoimity 

All of the foregoing compromises with unavoidable irregularities 
should be kept in mind in interpreting our reliability coefficients, foi 
the former would undoubtedly opeiate to lower the lattei and, 
hence, mask the possibilities of the general method. Average rat¬ 
ings on only one activity, appraised with such factors controlled as 
we found It necessary to vary in older to make observations on the 
same day on a consideiable numbci of occupations, would yield re¬ 
liabilities much higher than ouis, which might be viewed almost as 
minima. 

Objectivity of the Ratings 

The possibility of developing a rating method which would be 
reasonably objective we attempted to determine by having two O's 
for 30 days simultaneously, though independently, rate the children 
in the nine types of occupation that could be observed at the Nurseiy 
School m the momings For the five initial days no lecoids were 
kept. In Table 1 is given for the next five weeks foi which we 
have records the percentage of judgments which weie in agreement 
By the fifth week of the training, exact correspondence \n 90 per 
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TABLE 1 

Percentage of AcRnEMENr by Weeks between the Simultaneous Ratings 
Made by Two Observers on the Various Activities 


Activity 

First 

Second 

Week 

Third Fourth 

Fifth 

Average 

Pedal (indooia) 

68 0 

75 0 

77 4 

70 4 

81.7 

74 5 

Floor 

67 7 

814 

78 6 

80 3 

90 5 

79 7 

Tnble 

73 3 

71.9 

73 2 

744 

73 1 

73 2 

Circle (sitting) 

50 6 

75 0 

78 0 

71 6 

78 2 

70 7 

Circle (standing) 

26 9 

69 0 

soo 

79 8 

72.0 

59 5 

Dfessjng-undressing 

50 D 

56 6 

69 8 

661 

85 0 

67 S 

Pedal (outdoors) 

68 9 

78 0 

74 3 

87,0 

811 

77 9 

Apparatus 

55 3 

70 8 

84 9 

75 5 

92.2 

75 7 

Construction 

66.7 

65 8 

73.8 

67.7 

767 

70,1 

Total 

59 0 

71 3 

74 6 

73 8 

81.1 

72 0 


TABLE 2 

iNTER-OnSERVER CORRTLATIONS BASED ON SlMUTlANEOUS RATINGS MaDE DUR¬ 
ING A Practice Period tor Five Wcfks 

Activity 

r 

PE, 

Pedal (indoors) 

97 

01 

Floor 

90 

02 

Table 

85 

02 

Circle (sitting) 

85 

02 

Circlq (standing) 

84 

03 

Dressing-undressing 

92 

.01 

Pedal (outdoors) 

93 

.01 

Apparatus 

.89 

02 

Construction 

90 

.02 


cent or more of the vrJiiations was jittained for two of the occupa¬ 
tions; and in 75 per cent or morcj foi the other seven The average 
percentage of judgments m agieeineiit foi all activities m tins fifth 
week was 81. It is worthy of comment that seldom wcie the rat- 
jngs at vaiiance by more than one point m the scale 

The coiielations between the avciages of the scoics given by tlie 
two O’s during these early weeks are picsented in Tabic 2 Since 
the numbei of observations for a child in each activity was usually 
below 10 and the ratings were pioducts of all stages of the. tiainmg 
period, these coircLations arc encouiaginglv high. 

Discrimination of gradations m the quietci activities—i.e , activi¬ 
ties having a more restricted range than did the flooi and apparatus 
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play—^ere accomplished *\vith greatest difficulty The major em¬ 
barrassment cncounteied, however, was that of keeping m mind at 
the same time the standaids for the diffeient scales which weie being 
used parallel Since, unfortunately, wc desiied to late a child on 
all activities on a given dav, the difficulty seemed an unavoidable one 
and one to be surmounted only by practice. In the case of any one 
scale employed singlj^ we should expect a high degree of agreement 
between the obsciyers to he reached witlim a peiiod of about ty/o 
weeks. 

It seems, then, that personal bias need not be a very impoitant 
factoi in the coloring of latings made on short samples of certain 
forms of behavior, especially if rather ftibitraiy definition or legisla¬ 
tion'! is employed with respect to significant contioveisial details. We 
would insist, however, that while it is apparent chat the scales used 
do show some arbitrary specification of detail, the ratings, after all, 
were based largely upon the total Gestalt, the intensity, extensity, 
and duration of the activity always being thrown into the balance 

RfiLIAniLITY OF THE RatiNGS 

The reliability of our measures we attempted to evaluate in two 
ways—one through correlating the two sets of mean valuations re¬ 
sulting from averaging the judgments made in alternate minutes, 
the other, thtougli con elating the rating averages based upon the 
estimates made during the first and second halves, respectively, of 
the minute obseivation period. We have had m mind, for instance, 
such questions as the number of minute samples of behavior with the 
shifts in mood, health, etc., that a week effects (the children were 
observed in each activity only about once a week), that will be neces¬ 
sary for highly reliable measures. We were also curious to know 
whether the activity level was so well sustained over a minute as to 
make 30 seconds of observation about as illuminating as 60 seconds 

Table 3 gives the reliability coefficients. For the alternate-minute 
scheme, the conected coefficients range from +.44 to +.75, with 
6 out of the 9 being + 70 or above If one considers the number of 
factors we have already listed which would tend to reduce reliability, 
considerable faith m the general method seems justified If cor¬ 
relations as high as those obtained are the result of appioximatdy 
15 minutes* observation, for most of the activities one hour to an hour 
and a half of attention scatteied over 120 to 180 successive days, for 
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example, should furnish a. measure adequate for individual diagnosis 
in a gioup showing the degree of homogeneity that ours did 

The coi relations between scoies based upon valuations made in 
successive half-minutes ranged fiom •4^ 73 to -|-.96i 7 of the 9 
coefficients falling above + 80. This seems to indicate that an ac¬ 
tivity level tends to be fairly well sustained over a minute and 
chance eirors correlated—facts which, m turn, suggest that the same 
amount of time divided into 60-second obseivation pciiods would 
yield a less satisfactory index than if divided into 30-second periods 
and scatteicd accordingly over double the span of time, 

A conspicuous exception to the foiegoing obseivation is the indoor 
pedal activity Heie, samples picked within the same minute seemed 
to yield as much variety as samples taken from alternate weeks 
The averages of the ratings on outdoor construction activities 
manifest the least leliabihty; while those on dressing and undiessing 
exhibit the highest The small coefficient in the former case is 
probably due to the fact that several children piactically never con¬ 
structed anything while on the playground. We have, consequently, 
few samples of their behavior and correspondingly great irregularity 
in result. In support of tins hypothesis, wc would call attention to 
the high coefficients obtained from correlating scores based on suc¬ 
cessive half-nunutes 

The fact that the leliability coefficients for dressing and pedal 
activities are as high as they are may be attiibutable, in part at least, 
to the fact that the scope of the activity patterns which these occu¬ 
pations permit or suggest is somewhat more circumscribed than is 
true for the other pursuits. In accordance with this hypothesis we 
note that appaiatus and flooi play, where we should expect the most 
variation in pattern, do show the lowest reliabilities 

Mistrusting the weightings represented by oiii simple aibitiary 
quantitative judgments of 1 to 5, we, assuming that activity distrib¬ 
utes Itself according to the normal cuive, weighted our scale values in 
conformity with their frequency among our ratings. The formula 

Zi - Z2 

used was - (4, p 221) Computing the reliabilities on the 

/s 

n 

basis of these weighted scores resulted in coefficients so little difter- 
ent in most cases from those obtained with unweighted scoies, it has 
seemed justifiable for the sake of simplicity m computation to pio- 
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cced With the latter (See Table 3.) We might add that the 
weighted and unweighted scoies correlate to the extent of +.99 in 
6 cases and above +*96 in all cases 

Interactivity Corrfi.ations 

Of fundamental concern to us is the question of the variation in tlic 
relative activity of an individual from occupation to occupation Can, 
for example, estimates of actjveness descnptivc of performance m 
one type of activity be expected to fuinish a satisfactoiy delineation 
of the behavior quality to be observed in other pursuits. Table 4 
presents our answer to this question, The interactivity correlations 
are low and in a few cases slightly, but prob.ib!}^ not 'jjgni/icantiv, 
negative. Even when the raw coefficients are corrected foi attenu¬ 
ation, about two-thirds of the correlations arc below + 50, Pedal 
activities, indoor and outdoor, correlate highest with each othci— 
+ 52 when uncorrcctcd and + 71 when corrected for attenuation, 
The ratings on play involving building with out-of-door materials 
correlate significantly with the latings on energcticness of locomo¬ 
tion in the out-of-doors The activity levels displayed in indoor 
pedal and dressing undei takings seem also to be related to a small 
degree. Among the unusually low — t's under + 10—are those 
repiesenting the relation between the levels shown in appaiatus and 
table work, pedal (outdoors) and circle (standing), circle (sitting) 
and dressing-undressing, ciicle (standing) and table, construction 
and circle (standing), and circle (standing) and ciicle (sitting). 
The small coefficients, it seems unlikely, aic entirely the result of 
aibitraiy scaling oi inaccuiatc estimates 

It is interesting that valuations made duiing the ciicic activities, 
wliicli are cliaiactcnzed by much spirit and snap, coirelate so little 
with assessments made dining most of the othci occupations Since 
in the former the child is imdci diicction and is being stiinulatcd to 
marked activity bv the teacher’s commands as well tis by the ex¬ 
ample of the other childien, it is probable his moie usual tendencies 
have less than tlie noimal oppoitunity to manifest themselves 
Although the correlations for the afternoon activities aie based 
on so few cases, they are worthy of some comment, the number of 
observations for a subject being actually considerably greater than 
for the morning activities. The latter factor is probablv responsible 
for the higher interactivity rs obtaining between situations coire- 
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TABLE 5 

iNTLRACTIVm CORRELATIONS FOR AFTERNOON ACTIVITIES* 
(20 cases) 


Activity 

Pedal 

(out-doors) 

Appara¬ 

tus 

Construc¬ 

tion 

Dressing 
and un¬ 
dressing 

Meal 

Pedal (outdoors) 
Apparatus 
Construction 
Dicssing-un- 
di essing 

Meal 

Rest 

-h 75± 07 
-h 85d:.04 

“h 11 

‘|-09±16 
—18± 15 

+ 63± 10 

+ 63± 10 
+ 06± 16 
— 28± 15 

+ '14± 13 
+ 08± 16 
^22± 15 

—12± 16 
—14± 15 

H-21± 15 


*The Spearman rank-difference medtod was used to compute diese cor¬ 
relations and those i[i the following table because of the paucity of cases. 


spending presumably to some observed in the morning (See Table 
5 ) It IS necessary to remember, howevci, that the group involved 
m the two measures is not the same, the afternoon group being rela¬ 
tively more heterogeneous in age and interests than the total morning 
group. 

In the face of the fair size of the r s between pedal, apparatus, con¬ 
struction, and dressing activities, the low and even negative correla¬ 
tions obtaining between the indexes of performance in the 
aforementioned pursuits and those for performance at meals or at 
the nap period stand out in strong relief. Though the magnitude of 
tile probable eriors of these latter coefficients make the minus char¬ 
acter they occasionally show questionable, the r*s do lead one to sus¬ 
pect that the child who moves much during the rest period may not 
be the one who plays and flits about most vigorously at other times. 
Perhaps the motility at nap time is colored strongly by action of a 
more or less involuntary or overflow natuic It seems reasonable, too, 
tliat the frail child without an appetite will be fidgety at meals. 

Still another of the interesting relations that Tables 5 and 6 re¬ 
veal is that some of the mteiactivity coirelations among dissimilar 
pursuits occurring in the afternoon arc higher than those obtaining 
for similar occupations observed both in the morning and afternoon 
One of the latter is even negative 

These generally low intciactivitv correlations, then, indicate, 
among other things, that the halo effect, which so mars gross gen¬ 
eral latings, does not have a very perceptible influence on the returns 
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TABLE 6 

CoRRBtATCONS DETWPfiN RATING AVERAGES BASED ON SIMILAR MORNINC AND 

Afternoon Activities 


Activity 

P 

PEp 

D res sing-undi essing 

+.72 

05 

Pednl (outdoors! 

•f.52 

07 

Apparatus 

— 21 

10 

Coivstrviction 

+ 16 

10 


from the short-sample metliod The correlations seem to suggest 
also that activencss is a function, m part at least, of the particular 
situation in which the child is placed And index of activeness 
which would be accurately^ descriptive, should, hence, take into 
account the full gamut of the child^s program during the day Even 
our measures based upon morning activities at the Nursery School 
are probably rathei inadequate The somewhat low correlations 
of similar morning with afternoon activities furnish a line of evi- 
dence favoring this thesis, 

Diagnostic or Prognostic Import of Specific Series of 

Ratings 

If we checked CcTch index against the best total we have—i e., 
that based on the means of all the mornmg activities—the order of 
predictive effectiveness would be as follows* pedal (indoors), dress¬ 
ing-undressing, pedal (outdoors), floor play, apparatus, constiuction, 
circle (sitting), table and circle (standing)* 

The coixelations of each of the means for tlic various types of 
occupation with the average of all of these means range from -j- 42 
to -|-.74 When, howevei, the coefficient of correlation between 
intra-muial pedal activities and the total is conected for attenua¬ 
tion, it IS fis high as -^-.91. Floor, diessing, pedal (outdoois), 
apparatus, and constructive activity scores give corrected coefficients 
of coirelation with the total of -j-.80 or better These f \ of course, 
are spuiiously high because the measure correlated with the average 
is included in the aveiage. 

It seems apparent from the foregoing findings that activencss as 
we judged it in the more ciicumscribed and directed activities is not 
so good an indicator of general activity level as our estimates made 
during those occupations permitting much freedom. We are m- 
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dined to admit, moreover, that <yur tvJiolc metliod is such as to limit 
seriously in the final result the effect of the individual's choice of 
occupation A sampling scheme such as Goodenougli (3) emploved, 
which would take cognizance of choice of task or amusement, has 
much to commend it It is possible, for example, that a child who 
plays strenuously on the apparatus almost all day long will, when 
he settles down to table work, he no inoie energetic than the child 
who spends most of his day doing handwork 

Partial Corrblations 

The nature of the factors mediating such degrees of interactivity 
correlation as we observed is a question which might with profit 
be raised. Arc these due to relatively general factors, such ns wc 
might suspect to be present m matuiity, briglitncss, cncrgcticncss, or 
even nervousness or to many small, common, ovci lapping, specific 
elements in the adjustments demanded 

That the latter is a partial answer wc have already suggested 
In the constructive activities on the playground, for example, the 
children walk about much, seeking for materials wherewith to con¬ 
struct, dlagging supplies to the proper cornei, transpoiting tools, 
etc In the case of the ielation between dressing and pedal activities, 
however, the hypothesis of many highly specific common elements 
does not seem quite so cogent, though it is still very plausible 

The relationship to chronological age of activencss in each of 

TABLE. 7 

Zero-Order and Partial Corrclatioks between Activity Ratings and 
Chronological and Mental Ace 
1 = Activity, 3 = CA, + = MA 


Actr VI 

fia 

ru r„ 

rit i 

ri4 > 

Pedal (indoors) 

+ 3&± 08 

+ 34± 08 

+ 1S±09 

+ 07±09 

Floor 

+ 28± 09 

+ 28± 09 

H- 09± 09 

+ 09±: 09 

Table 

^10± 09 

— 19H:,09 

4- U± 09 

— 20*09 

Circle (sitting) 

— 07± 10 

— 02± 09 

—10± 09 

-1- 07 ± 09 

Circle (standing) 

+ 29±.09 

+.36±09 

-^02± 10 

+ 22* 09 

Dresaing- 

undrcssuig 

-h63±:06 

+ 62±.06 

+ 26± 09 

+ 22dr 09 

Pedal (outdoor a) 

-f 07:t 30 

+ lJ:t09 

— O7±09 

+ 13± 09 

Apparatus 

Construction 

+ 20±:.09 

+ 32± 09 

—13±09 

+ 29± 09 

+ 0$±L 10 

— 02± 09 

+ 12± 09 

—11± 09 

Total 

+ 32± 09 

+ 33±.08 + 84±.03 

+ 05± 10 

+ 16±,09 
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the occupations is suggested by the data included in Table 7. The 
range of r^s is from —■ 07 to +*^3. It appears that the older chil¬ 
dren dress and undress significantly more energetically than do the 
younger who, perhaps discouraged by the size of the task, are pas¬ 
sive before it. The only occupations, activeness in which has the 
appearance of being unquestionably though slightly related to age, 
are floor play, indoor pedal, circle (standing), and dressing 
activities. Hence, we have probably the reason for the fact that the 
total activity score correlates only to the extent of 32 with age. 

The relation between mental age, as measuied by the Kuhlmann- 
Binct test, and the activity ratings shows to be about the same in 
magnitude and direction as that noted for chronological age. Ap¬ 
paratus play manifests a slightly, but probably not significantly, 
greater relation to mental than to chronological age, whereas con¬ 
structive plays shows less. On the whole, it seems safe to say 
that with the exception of dressing, the relationship of the activity 
scores to mental age is either small oi negligible The r between 
the mean of all of the occupation means and mental age is no more 
than +.35. 

Holding mental age constant does reduce somewhat the correla¬ 
tion between all but two of the activity ratings and chronological 
age. The r's between table and construction activities and chrono¬ 
logical age are raised, the foimci being altered in sign as well 
In other words, if all the children v^ere the same mental age, the 
oldest or more mature would tend to be to a small extent, if at all, 
more energetic only in the dressing-undressing activities. A slight 
negative, but again probably not significant, relation with maturity 
IS observed for both forms of circle, outdoor pedal, and apparatus 
activities. 

Partialling out chronological age from the relation between mental 
age and our measures alters most noticeably the /s between the for¬ 
mer and pedal (indoors), floor, circle (sitting), dressing-undressing, 
and construction activities. The data of Table 7 suggest that, if all 
S^s were the same chronological age, the mentally oldest, and hence 
the brightest, would tend slightly to be the more energetic in the 
circle (standing), dressing, and apparatus activities; whereas the 
duller would tend slightly to be the more active in table play 

The interactivity correlations in the production of which chrono¬ 
logical age is a factor, to the extent that partialling out CA reduces 
by as much as 9 points or more (about I P E ) the r's between 
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TABLE 8 

Interactivity Correlations—Ciironolocical Age and Mental Age Par- 

TIALLCD Out 


Activities conelated 

Zero- 
order 1 
correla¬ 
tions 

Chrono¬ 
logical age 
partialled 
out 

CUrono- 

Mcntnl logical and 
age par- mental age 
tialled partialled 
out out 

Pedal (indoors) and floor 

f 36± 08 

-1- 29± 09 

+ 29±09 

-t- 29± 09 

Pedal (indoors) nnd table 

20±09 

.25± 09 

29 ±09 

27± 09 

Pedal (indoors) and circle 
(sitting) 

36± 08 

*41± 08 

39± 08 

41 ±08 

Pedal (indoors) and circle 
(standing) 

31± 08 

23± 09 

21 ± 09 

22±09 

Pedal (indoors) and drcssing- 
iindi csaing 

43 ±08 

28± 09 

30± 09 

27±09 

Pedal (indoors) and pedal 
(outdoors) 

S2± 07 

S3± 07 

51±07 

S3±07 

Pedal (indoors) and apparatus 37± 08 

33±.08 

29± 09 

32±.09 

Pedal (indoors) nnd construc¬ 
tion 

22±09 

22± 09 

24± 09 

23±0y 

Pedal (indoors) and total 

74± 0+ 

71± 05 

70±.0S 

71±.05 

Floor and table 

31±09 

30±.09 

,27± 09 

33± OS 

Floor and circle (sitting) 

21±09 

20± 09 

22±,09 

19±09 

Floor and ciicle (standing) 

21±,09 

14± 09 

12± 09 

12±.09 

Floor and dressing-undressmg 

41 ±08 

31± 09 

,31±09 

,30±09 

Floor and pedal (outdoors) 

22± 09 

21± 09 

.19±09 

,20± 09 

Floor and apparatus 

35±08 

Slit 09 

29± 09 

30± 09 

Floor and construction 

13±09 

12± 09 

.14± 09 

13±09 

Floor nnd total 

,63± 06 

S9±,06 

S9±06 

»S9±06 

Table and circle (sitting) 

35±08 

35± 08 

35±08 

37±08 

Tabic and circle (standing) 

— 06±.10 

— 03± 10 

09± 09 

01± 10 

Table and dressing- 
undressing 

“h 12± 09 

+ 24:t 09 

3I± 09 

30±09 

Tabic and pedal (outdoors) 

.20± 09 

,27± 09 

23 ±09 

J0±09 

Tabic and apparatus 

.07± 09 

12± 09 

14+ 09 

19+ 09 

Table and construction 

17± 09 

23± 09 

17±.09 

21 ±.09 

Table and total 

43 ±08 

63d= 06 

54±.07 

68±.05 

Circle (sitting) and circle 
(standing) 

— 14±09 

—13± 09 

—*14± 09 

— I5±09 

Circle (sitting) and dressing- 
undressing 

+ 06± 10 

H- 13± 09 

+ 09± 09 

+ 12±09 

Circle (sitting) and pedal 
(outdoors) 

22±.09 

23± 09 

22± 09 

22±09 

Circle (sitting) nnd apparatus 18± 09 

20dz 09 

20± 09 

19±09 

Circle (sitting) and con¬ 
struction 

21±09 

21ib 09 

21±09 

22±09 

Circle (sitting) and total 

47± 07 

.52± 07 

51±07 

52± l>7 
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TABLE 8 {Conttnii£d) 

Interactivity Correlations—Chronological Age and Mental Ace Par- 

TtALLED Out 


Activities con elated 

Zero- 

order 

correla¬ 

tions 

Chrono¬ 
logical age 
partialled 
out 

Mental 
age par- 
tiailed 
out 

Chrono¬ 
logical and 
mental age 
partialled 
out 

Circle (standing) and dressing 
undressing 

34± 08 

21 ±09 

.16± 09 

17±09 

Circle (standing) and pedal 

(outdoors) 

03it 10 

01±10 

— 02±10 

— 02± 10 

Circle (standing) and appa- 

ratus 

,28± 09 

.24± 09 

+ 18±09 

+ 19±09 

CijrJe (standing) and con- 

atruction 

—10± 09 

—12± 09 

~10± 09 

—10± 09 

Circle (standing) and total 

+ +2±,08 

+.36± 08 

+ 34± 08 

4- 34± 08 

Dressing-undressing and 

pedal (outdoors) 

35±.08 

39± 08 

3S± 08 

37±,08 

Dressing-undressing and 

apparatus 

.32± 09 

25±09 

16±09 

20± 09 

Dressing-undressing and 

construction 

14±,09 

H± 09 

16± 09 

17±09 

Dressing-undressing and 

total 

,6S± 05 

6'1±06 

59*07 

60±.06 

Pedal (outdoors) and 

apparatus 

3S± 08 

.34± 08 

33± 08 

32± 09 

Pedal (outdoors) and con- 

struction 

49± 09 

49± 07 

,S0±07 

51±07 

Pedal (outdoors) and total 

64± 06 

65±0S 

64± 06 

.64± 06 

Apparatus and construction 

.2O±.09 

19±09 

22±09 

23*09 

Apparatus and total 

,60di 06 

.5S±.06 

55±07 

S6±07 

Construction and total 

,50± 07 

,51±07 

54±.07 

54± 07 


tliem^ are: pedal (indoors) and diessing^ dressing and floor, and 
circle (standing) and dressing Holding chronological age constant 
increases the correlation between table and dressing, table and pedal 
(indoors), and table and the mean of all activities. 

Whatever is represented by the Kuhlmann-Binet mental age is 
a substantial factor in causing the correlation between pedal (in' 
doors) and circle (standing), pedal (indoors) and dressing, circle 
(standing) and dressing, and circle (standing) and apparatus In 
four cases—pedal (indoors) and table, table and diessmg, table and 
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apparatus, and table and total—the mteractivity correlation was 
increased somewhat b> paitialling out mental age 

It IS noteworthy, then, that neither chronological nor mental age 
IS strongly mfluentiai in iully half of the interactivity correlations; 
and when the foimei are held constant* they still leave correlations 
of significant size in many cases 

Since chronological and mental age contribute not all that is 
icsponsible for most of the interactivity correlations, we may well 
look to other lathci general or oveilapping specific factors. TIic 
method of tetiad differences not being feasible with our data, as far 
as locating a gencial factor is concerned, it would be difficult to 
tell whether relatively general or moic specific influences determine 
the pattern of our findings, and still moic difficult to label these 
factors, 

Sex Differences 

A few variables not intimately related to questions of technique 
but which still may be factors influencing tlie functions wc were 
observing, it has seemed well to investigate. Table 9 suggests that 
the sample of boys we dealt with is moic active than the sample of 
girls Since our age sex groups have so limited a membership, no 
detailed statistical treatment of the data seemed warranted, It is 
only the appearance in all four age groups of the finding favorable 
to the boys—if a high activity score can be viewed as favorable— 
tliat makes us respect it The trend, too, is consonant with results 
leported by authors, among which are Bridges ()), Goodenough 
(3), and Farwell (2) 

Whether the fact that the sex difference which our findings le- 
vcal decreases with age is to be taken seriously is a question. The 

TABLE 9 

Total Activity Rating oi Ace and Sex Groups 


Boys Girls Total 


Number 

of 

Group cases 

Activity 

rating 

Number 

of 

cases 

Activity 

rating 

Number 

of 

cases 

Activity 

rating 

Two-year group 

4 

291 

7 

2 69 

11 

2 77 

Young three-year group 7 

293 

4 

2 76 

ll 

2 87 

Older three-year group 

6 

2 96 

5 

2 90 

11 

2 93 

Four-year group 

7 

2 95 

10 

2 93 

17 

2 94 
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boys in the different age groups score about the same, but the girls 
present higher activity scores with each succeeding age. This is 
contrary to what Goodenough (3) rcpoits Perhaps the Nursery 
School, with Its regime of freedom, is counteracting in a measure 
the taboo or tradition favoring feminine inactivity. 

Time of Day 

Having the opportunity to obscive 20 of the childien m similar 
pursuits irt the morning and afternoon, we have asked ourselves 
whether, even though the children had had a nap, they were any 
less vigorous in the post-mcndian than in the ante-mendian period. 
Of course, we must remember that the social relationship in tins 
reduced gioup of 20 which remained at the nursery aftei lunch 
may be very different from those prevailing when the 50 children 
arc around as they arc in the morning, Whatever the cause, then, 
three of the comparisons peimitted by Table 10 indicate that activity 
was greater in the forenoon, construction being the only activity 
presenting a trend not in entire confoimity with the others 

Tfmperaturk 

Since the temperatuie that was maintained in the different rooms 
of the nursery housing the various age groups presented not a great 
amount of overlapping, and since age is appaiently a factor affecting 
activity slightly, we averaged for each age gioup separately the 
ratings given when the temperature was above and when below 
the median for the particular group. Nineteen out of the 25 com¬ 
parisons made possible by Table 11 show the lower activity scores 
to be associated with tlie lower temperatuie. It is, of couise, to 
be remembered that the temperature range considered was not im¬ 
pressive and few excursions occurred beyond the sixties and seventies. 


TABLE 10 

Activity Ratings foh Mornisg and Afternoon 
(20 cases) 


Activity 

Morning 

Afternoon 

Pedal (outdoois) 

2 84 

2 67 

Apparatus 

2 79 

2^9 

Construction 

S05 

3.13 

Dressing-undressing 

2.88 

2 66 

Total 

2 90 

2 79 
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TABLE ll 

Activity Ratings for Various Temperature Conditions Indoors 

Young Older 

three- three- Four- 

Two-year year year year 

group group group group Total 


Average of 
tempera- 


tiirea above 
and below 
median 

cr 

73^ 

72°- 

78 ^ 

69" 

74^* 

68*’ 

74*" 

69" 

74" 

Pedal in¬ 
doors) 

2 81 

2 86 

2 99 

3.05 

3 05 

3 12 

3 19 

3 21 

3 04 

3 11 

Floor 

2 91 

2 9+ 

3 04 

2 94 

3 11 

3 15 

3 01 

2 97 

3 03 

3,01 

Table 

2 S4 

3 13 

3 05 

2.97 

3 28 

3 20 

2 80 

291 

2 97 

3,03 

Circle (siUing) 

2 51 

2 58 

2 87 

2 94 

2 73 

2 8S 

2 58 

2 68 

2 61 

2 72 

Ciicle (standing) 

3 01 

2 99 

2 51 

2 60 

2 83 

2 94 

3,05 

3 19 

2 99 

3 06 

Total 

2 80 

2 90 

2,8S 

2 89 

3 02 

3 04 

2,94 

2,95 

2 93 

2 97 

Average 

2 82 

2 90 

2 89 

2.90 

3 00 

3 06 

2 93 

2 99 

2 93 

2.99 


Thc data foi the puisuits engaged m out-of-doors, where the 
temperature contrasts were much greater and temperature aver¬ 
age generally much lower tlian that prevailing indoors, show 
no very consistent trends If anything is true, it is that the 
lower temperature is associated with the greater activity (See 
Tl'able 12.) Since we recall that a very heavy and lasting snow, 
which was, m turn, accompanied by cold weather, was the occa¬ 
sion of much vigorous play, wc arc inclined to place little faith in 
the hypothesis that temperature as such is lesponsible for the rela¬ 
tionships suggested by our data. 


TABLE 12 

Activity Ratings for Various Temperature Conditions Out-of-doors 


Time of day 
Average of temperatures 
above and below median 

A M. 

35" 

55" 

P,M 

37" 

58" 

Pedal 

2 73 

2 66 

2 61 

2 74 

Apparatus 

2 75 

279 

2 72 

2 66 

Construction 

3 12 

2 96 

3 30 

3 OS 

Total 

2 84 

281 

2 82 

2 85 

Average 

2 87 

2 80 

2 86 

2 85 
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TABLE 13 

Activity Ratings for Various Conditions or Humidity Out-of-Doors 


Time of day 

Average of hiuniclity recordings 
above and below median —% 

A M. 

+9 

79 

P M, 

44 

73 

Pedal 

2 71 

2 67 

2 68 

2 66 

Apparatus 

2 77 

2,77 

2 68 

2 70 

Construction 

3 01 

3 02 

3.15 

3.19 

Total 

2 83 

281 

2,83 

28V 

Average 

2 83 

2 82 

2 84 

2 85 


Humidity 

The indoor humidity varying very little, it did not seem profitable 
to comb our data for evidence of any relationship between hy¬ 
grometer readings and activity Our findings furnish, moreover, no 
convincing evidence that activeness is a function of humidity in the 
lather considerable extia-tnuial range observed. 

Summary 

L The activeness of each of 50 preschool children was ob¬ 
served for about 15 minutes in each of nine occupations occurring 
during the moining session at a nursery. The observation time 
was divided into one-minute periods which were scattered at inter¬ 
vals of about one week Two ratings weie made in each minute in 
accordance with tlie appropriate one of the nine five-pomt ratings 
schemes devised. For the 20 of the 50 children who were available 
for study in the aftei-, as well as in the forenoons, similar atten¬ 
tion was given their behavior in five additional types of pursuits. 

2. Two experimenters making judgments upon the same behavior 
independently reached in six weeks of training exact agreement m 
90 per cent or more of their Vtiluations for two of the occupations 
and in 75 per cent or more for all of the other activities. A num¬ 
ber of the correlations between the means of tlie ratings in each 
pursuit given by the two observers during the whole of the training 
period are +.90 or above, one being as high as +.97 This fact 
indicates that the method can be made reasonably ‘^objective ” 

3. The corrected reliability coefficients for the senes of assess¬ 
ments made on each of the various occupations range from +.44 to 
+.74, when the items correlated were the means of the ratings 
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given In alternate minutes (the minutes Were separated by about 
one week) , and fiom -|- 73 to 96, when the items coirelated were 
the means of the latmgs given in immediately successive half-minutcs 

4 The interactivity correlations, even when corrected for at¬ 
tenuation, aic not high The conected coeiflcicnts scatter from 
— 18 to +71, This fact probably signifies that, in spite of the 
arbitral mess of the scales, a childrelative standing jji active- 
ness is a function, m part at least, of the -situation in which he is 
placed 

5 Objective activeness, doubtless, reflects a number of traits, 
from those with a stiong social significance to those whose import is 
largely pliysiologccal, 

6* Mental and chronological age seem not strikingly related to 
any of the measures of activeness achieved, except that of dressing¬ 
undressing, and slightly iclated only to those for pedal (iiidoois), 
flooi, Clide (standing), and apparatus activities, 

7 Holding constant chronological and mental age still leaves 
interactivity conelatioiis of significant size in at least half of the 
cases, 

8 Behavior in the afternoon was less active than in the fore¬ 
noon The most reasonable mteipretation of this fact is not clear, 

9 Those lower indoor temperatures obtaining during the ob- 
seivations tended to be associated with less activity than did the 
higher, whcieas the rcveise seemed to hold foi the outdoor. 

10, The humiditv out of doois m the lange obscivcd apparently 
bad no e^tect on acttvencss, 

11 The boys studied wcie, as a group, moie active than weic 
the gills 
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UNE l^TUDE DE LA TECHNIQUE DE L’ESTIMATION SURTOUT 
A L’^;GARD DE L’ACTIVITE DES ENFANTS 
D’AGE PRJ^SCOLAIRE 
(R6sum0 

On a examine cinqiiante cnfarils d’age pr^scolaire pendant neuf types 
d'actjvit^s, Environ unc fois tous les quatre joura jusqu'a cc qu’on avait 
obtcnu environ trente estimationai on a fait des estimations dc Vactivit^ 
montrie pai cliaque enfant dana chaque occupation pendant deux demi- 
nainutcs succcssives La correlation des moyennes dea estimations faites 
les dcmi-mimites immddiatement aucccasvvcs a donn6 pour lea diveraes occu¬ 
pations des coeiHcients de Constance de H-0,73 h +0,96, tandis que les 
coefficients de Constance baafes sun des minutes d’observation alternles ont 
vaii6 de +0,+4 k +0,74 II paralt done que pour un groupe 6ga1ement 
homogene environ une heure ct demic d'observation distribute correctement 
en intervenes d’une minute donnerait pour la plupart des occupations des 
indices d’activit6 satisfaisants pour un diagnostique individuel On pent 
montier que la methode cmplovee peut donner dea r^sultAts pareiU quand 
d^autres exp6iimentateura Femploient, parce que les resiiltats bas^s sur 
les estimations faites pai deux observateurs incxpenment^s observant 
qrmultanemcnt et ind^pendcniment ont donn^ des correlationa de +0,90 k 
+ 0,97i Les correlations entre les mesures obtenues dans Jes diverses occu¬ 
pations n^ont pas 6te elcveea cependant (moyenne environ +0,30) mSme 
quand on les a corrig^es pour l*attenuation—un fait qui sugg^re le danger 
d'empbycr le comportemeut d’un enfant pendant un type d'occupation comme 
indice de son comportement pendant tous les autres LMge mental et I’age 
chronologique semblent ne pas avoir beaucoup de relation avec les neuf 
mesures d’activite achev^es, k Texception d*une, Les gargons studies ont ^te 
plus actifs que les iilles L^activitfi sembic ctre influencee +une mam&re com- 
plexe par la temperature mais non pas par l’humidit6 dans lea variations 
observ6cs 

Koch et Streit 


EINE UNTERSUCHUNG DES RAN GORDNUNGSVERF AHRENS, 

besonders in bezug auf die TaTIGKEIT VOR- 
SCIIULPFLICHTIGER KINDER 
(Referat) 

Ea wurden 50 vorachulpflichtigc Kinder im Verlauf von 9 Arten von 
Tatigkciten beobiachtet Es -wuiden ungefaKr jede 4 Tage Rangordnungen 
gemacht (ratings) an der von jedem Kind in jeder Tatigkcit wahrend zvvei 
ttufelnanderfolgendeti Halbminuten erwiesenen Emsigkeit (actweness), bis 
ungefahr 30 Urteile erhalten worden waren* Korrelicrte man die Durch- 
schnittszablen der walirend gleicb aufema-nderfolgenden Halbrninutcn gegc- 
benen Rangoidnungen, so erhielt man fur die verachiedcnen Tatigkciten 
ZuverkssigkeitskoefBzienten von +73 bis + 96, wnhrend die auf alter- 
nierende Minuten der Beobachtimg basierten Zuverlassigkeitskoeffizienten 
zvpischen +44 und +74 sebwankten Es scheint also, dass bei einer ira 
gleichen Grad homogenen Gruppe ungefahr I 1/2 Stunden richtig m ein- 
minutige IntetTvallen verteilter Beobachtung bei den meisten Tatigkeiteii 
Emsigkeitslndexe (mdexes of activity) lie fern wurilcn, die z\i individucllcr 
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Diilgnoac geniigen Dasa das verwendtte Verfaliren ii) dcti Handeii 
veracliifidencr Veisuchsleiter ahniiclie Resubtc liefern kann, wird dadurch 
emiesen, dais Zahkn (scores), die auf die Urteilc zwci relativ ungcscliultcr 
Bcobachter, die gleiclireitig und selbatiindig beobaeliteten, basiert wurden 
Korrelationcn zwiscbcn +90 und +97 lieferten Die Korrelationen 
zwiscben den an den verscliiedenen Tatigkeiten crhaltencn Zalilen waren 
aber nicht hocli (Durcbsclinitt ungefahr + 30), selbst wenn sie mit Ruck- 
sicht aiif Attenuirung (attenualionj korrigiert ^vurdcn, ein Refund der 
daraiif hinweiat, dass ea gefahrlich ist, das Bcnehincii des Kindes bci enter 
gewisscn Tatigkeits nis Index semes Benehmens bei alien anderen Tatig* 
kcJtcj) zi) gebiauclien Das gcistige und das kronologische Aller scheinen 
niit Itciner der cntwickeltcn 9 Mnsssiabcii der Einsigkeit mit Aiisnahme 
eines cingeluen, m engcr Beziebung /u stehen Die untersuebten Knaben 
waren cinsiger, ah die Madchen Die Emsigkeit scheint auf elne loin- 
plizicrte Weiae durch die Temperatiir, aber, iimerlialb des beobaeliteten 
Unifangs, mcht durcli die Hiimiditat bceinlliisst zii iverden 

Koch und Streit 



A FURTHER STUDY OF THE INITIAL MAZE 
BEHAVIOR OF RATS-» 

From the Psyc/iolofftifil Lahoi atones of the University of Viromla 
Wayn-e Dennis, R. H Henneman, and W. B. Varner 


Introduction 

In an earlier study Dennis and Henneman (4) found that the rat 
in Its initial behavior upon an elevated maze made many fewer errors 
than would be expected upon a chance basis, and that many of the 
culs-de-sac were not entered during the entire first run While these 
facts alone prove the fallacy of the theory that initial behavior is al¬ 
ways random and the theory that the rat at first makes all possible 
errors, they do not determine what factors m the maze situation do 
contiol the initial choices. The piesent paper contributes data con¬ 
cerning the exploration of three additional mazes. These data show 
that chance, and more than chance, as well as fewer than chance 
errors may be elicited by a maze In the end we shall attempt to 
state the factois in the maze pattern which determine initial choices 

Not only IS this pioblem legitimate in its own right but it takes on 
additional interest because of its connection with maze learning. 
Initial responses are those responses the modification of which consti¬ 
tutes maze leaining, yet they have never been adequately studied, 
in fact, tliey have even been thiown out of the learning recoids m 
order to incieasc the reliability of the maze! 

Piobably initial behavior is influenced not only by maze conditions 
but by many non-maze factors as well, and to describe it thoioughly 
we ought to measuie it as a function of age, hunger, tameness, room 
temperatuie, etc. In this study, however, we have chosen to restrict 
our variation to maze pattern and to hold constant all non-maze con¬ 
ditions with the exception of one slight vaiiation in age 

The Mazes 

All of the mazes were of the block elevated type (3) which re¬ 
quires the animal to lun along the upturned edge of a wooden block. 

* Accepted for publication by Carl Murchison of the Ed'jtoual Board and 
received in tine Editorial Office, March 2, 1932, 
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The blocks were 2 inches by 12 inches by 24 iiiclics Figure 1 shows 
the maze patterns. Only Mazes II, III, and IV were used in this 
study, but Maze I is presented because its daU will be compaied 
with the new iccoids which we have obtained. 

The blocks were new when used in Maze I Before being used 
in a different pattern the running surface of each block was thorough¬ 
ly sandpapered and the blocks were completely “shufllcd.” Tlie 
mazes were uniformly illuminated from above, tlic lamps being placed 
so as nearly to eliminate shadows. The starting nWcys of all mazes 
occupied approximately the same position in the room and the com- 
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panitive directions of the pathways are indicated by Figuie 1 Each 
maze was set up m the room v/hich contained the xats^ cages, the 
cages being to the upper left of cacli maze as the leadci faces Figure 
1, and 10 feet distant from the nearest pait of any maze The cn- 
trance to Mazes III and IV are to the light of the gaps rn the circles, 

Animals 

Fifty-nrne, 43, 54, and 52 albino lats were used on the four mazes, 
respectively. On Maze I and Maze II only conap Lctely untrained 
lats were used, On M.tzc Ill, 13 untrained lats and 41 lats which 
had previously been placed once upon Maze I were used. Maze IV 
was explored by 11 untrained lats, 18 lats which had cxploratoiy ex¬ 
perience upon Maze III, and 25 lats with exploratoiy experience upon 
both I and III This makes a total of 208 explorations by 125 rats, 
of which 149 exploiations and 67 rats are new to this study 

All of the lats new to this study were the offspring of the subjects 
of the previous study, and were bom and leaied under the same con¬ 
ditions as their parents, They were about 6 months of age at the time 
of this experiment, whereas the parent lats were 3 months old when 
they ran Maze I, and 6 months old when they ran the mazes 
described here 

Previous to the experiment all rats were accustomed to have food 
constantly befoie them The rats were handled very little. With 
few exceptions, they had nevei been, outside of then cages. While 
they lan when one reached foi them in the cages, only seldom were 
they frightened enough to jump from a maze block when placed 
upon It 

Procedure 

The rats weie given no preliminary feeding nor were they habitu¬ 
ated to receive food at a definite tunc They were, however, deprived 
of food for 24 hours before experimentation in order to make them 
more active Each rat was placed upon the first block of tlie maze 
and its behavior during the succeeding 7 minutes was recorded by 
the experimenter who sat behind a screen near the entrance block. 
The rat was returned to its cage at the end of seven minutes No 
food placed on the maze at any time* When rats weie used on 
more than one maze at least two days and usually a much longer 
interval elapsed between trials. All trials were given between 8 and 
12 PM While presenting differences, this procedure is essentially 
the same as that of the previous study 
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T. he blocks upon which a rat placed both of its forefeet were re- 
coidcd in older. The initial “choice’' of a patliway theicforc means 
that at a bifurcation the cul or the true path was entered by the fore¬ 
feet piior to such entry of the other pathway. Through an error m 
recoiding technique whethei the lat entered the chosen path to a 
greater degree was not recorded in all cases AVe can tell whctiicr the 
ttue sections wcie entered in full, for if after a recorded choice of 
the true path the nc\t choice is made at the other end of tiiat block 
we know that tlie block must have been tiavcrscd, but we cannot 
tell whcthci the ciiK were cntcicd in full. Likewise, the records do 
not show whethci the lat left a blind bv merely withdi awing its foic- 
feet oi by pivoting and facing a new bifutcation—quite diftcicnt sit¬ 
uations, Consequently, we shall not study the clioiccs made upon 
cmeiging fiom the blinds AVhile this limits our data to choices 
made fiom a position in tlic tiue pathway, the validity of these data 
is in no way aftected. 

Results 

1 Piehminary Consrderatwfis As can be seen in Figure 1, each 
bifurcation in any maze employed in this study has much in common 
with the other bifuications of the same maze. (It will be icmem- 
bered that we aie dealing only with bifurcations met when in the true 
pathway,) If the initial behaviot at any bifurcation is uninfluenced 
or piactically uninfluenced by the bchavioi at pievious bifuications, 
wc shall be able to simplify our picscntation by combining all the 
data for each maze Table 1 shows that this condition is met. Only 
m Maze I is there a reliable mciease in accuracy in the later sections 
of the maze, and this meiease is only 17 per cent While some error 
may be introduced into these comparisons by virtue of the fact that 
many of the lats ncvei reached the second halves of the maz:cs, they 
indicate that piobably no marked change In accuracy occurs. Data 


TABLE 1 

Initial Forward Choices in First and Spcond Haivks or Each Maze 


Mfize 

Choices 

First Half 
Percentage Correct 

Choices 

Second Half 
Percentage Correct 

I 

217 

62 

159 

79 

II 

133 

29 

37 

32 

III 

164- 

57 

59 

61 

IV 

162 

5+ 

6+ 

47 
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TABLE 2 

In IT! A L Forward Choices 


Maze 

Choices 

Percentage Correct 

1 

376 

69 

II 

170 

30 

nr 

223 

58 

IV 

22G 

52 


are too few foi a conapaiison of the records m first and second halves 
of those rats which traversed both halves, except in Maze I. As 
stated in the previous paper, the pcicentages of accuracy are 65 and 
79, number o£ choices in each half being 159, In the other mazes the 
choices in the second halves are too few to materially affect the total 
percentages The early blinds are, of course, those which most affect 
the total percentages, 

2 htitial Forward Choices, The total results of the initial for¬ 
ward choices m each maze are shown in Table 2. Initial forward 
choices represent the behavior of the rat m passing a bifurcation 
for tlie first time. Since Mazes I, II, and IV offer at each choice 
point one true and one false pathway, chance correctness would 
be 50 per cent On the other hand, Maze III offers two blinds and 
one true pathway, so that chance accuracy would be 33 1-3 per cent. 
Table 2 shows that Maze III, as well as Maze I, induces much more 
than chance correctness (69 per cent and 58 per cent as compared 
with expectations of 50 per cent and 33 1-3 per cent) Maze II, 
on the contrary, results m only 30-per-cent accuracy, whereas 50 per 
cent would be obtained by landom behavior. The choices m Maze IV 
are not reliably different from chance expectation These results in¬ 
dicate that mazes may be so constructed that initial responses will be 
correct in a proportion cither greater than, less than, or equal to, the 
choices made, say, by flipping a coin 

We call attention to the fact that the maze pattern which introduces 
only 30 per cent correct choices is just the reverse of the pattern 
which causes the strikingly accurate behavior previously reported 
The rats are simply introduced into the apposite end of the maze, al¬ 
though the maze is rotated 180 degrees in order to start the animals 
at the same spot m the room 

3. Interpretation of Initial Forward Choices, To find what it 
is in the maze situation which determines the accuracy of the initial 
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clioiccs IS a problem which it is likely that we cannot answer with 
finality witli our limited data Let us begin by eliminating two hypo¬ 
theses. In the first place, theic is plenty of evidence to show that to 
the untrained rat the visual appeal ance of a cul has no more inhibiting 
effect than the true pathway. The chance entrances into the culs of 
Maze IV and the greatei-than-chance entrances into the blinds of 
Maze 11 bad eveiy oppoitunity to be inliibited by visual stimuli. To 
be sure, entianccs into blind alleys wcic inhibited in Mazes I and III, 
but, in view of the results just mentioned, this cannot be attributed 
to visual stimulation from the blinds. Likewise, it does not seem 
that the rat learns to repeat in a new section a turn which has led it 
forward, for such repetition is possible in all of these mazes, and yet 
only Maze I shows reliably incieased accuracy in latci sections. 

The orientation of the lat with icspcct to the various pathways 
when it faces a bifuication seems impoitant, as ^vas shown by Dashicll 
(1) When the rat approaches the choice point in Maze II it is on a 
block which leads diicctly into a blind, in Maze III, it is on a block 
which leads almost straight to a tiue path This may account for the 
picpondeiance of errors and coriect choices rcspectivclv m tlicsc mazes. 
This also accounts foi the fact that in Maze III the mwaid blinds 
which requiie a sharper turn than the outwaid ones aie chosen less 
often in the initial choices (12 pci cent of the time as opposed to 26 
per cent) Likewise the equal diveigence of the blind and the true 
paths with respect to the preceding block seems to account lor the 
chance V^ehavioi upon Maze IV The rub is that m Maz^e I the 
tiue and the false units are also equally divergent from the direction 
of the preceding block and yet strongly non-random behavior results 

We believe that this exception can be accounted for by inttoducing 
a second piinciple The principle is that a general directional cue 
may be established which operates beyond the limits of a single block. 
Where the pathway direction is non-diffcrential with respect to the 
next true path and cul, this factor is given full sway, as m Maze I. 
Where the gencial direction cue is not differential with respect to true 
path and cul, the direction of the piece ding block strongly mniienccs 
choices, as illustiated m Maze II Evidence for such an initial main¬ 
tenance of direction has been presented bv Da*^hte\\ and Bavroff (2) 
Such an orientation on the initial lun might be maintained eitliei bv an 
internal or an external cue, or by both The position of the experi¬ 
menter’s screen with reference to the rat may well introduce a direc¬ 
tional clement in behavior However, we prefer not to speak of the 
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general direction stimulus as a forward-going tendency, as DashicU 
and Bayroff have done, for the rat retraces consideiably and our later 
data will show that the rat is oriented when it retraces* Wc prefei 
to think of the rat as guided by some relatively fixed and distant cue, 
whether proceeding forward or backward. We may think of the 
experimenter's screen, for instance, as exerting a constant influence, 
yet the sign of the influence may alternate between attraction and re¬ 
pulsion. The appaient absence of any such directional effects in 
Maze IV may be due to the complexity of these positive and negative 
impulses, for at many points in this maze a forward choice would be 
influenced in the direction of a cul by one impulse, m the direction of 
the true path by the other impulse, and the relative strength of the 
impulses may vary from bifurcation to bifurcation. The same is true 
of Maze III, Unfortunately, the choices at each bifuication aic too 
few to justify separate treatment. In Maze I the fonvard impulses 
apparently overbalance the baclrsvard, in Maze II, they aic non-diffei' 
ential with respect to forward choices. 

We fully recognize the piovisional natuie of these two hypotheses, 
but present them as our best interpretation of the present data Of 
course, behavior may be controlled by other cues, such as experiment¬ 
ally introduced odors (see Watson, 5), but such factors were felt to 
be absent from this experiment 

4 hiiual Retracing Behavior The initial choices made while 
moving along the true pathway in the reverse direction agree re¬ 
markably well with the forward choices which we have just analyzed 
Table 3 summarizes the data The choices leferred to here are those 
made when a bifurcation is fiist i cached hy retracing in the true 
pathway, 

It has been mentioned earlier that Maze II is the leverse of Maze 
I. Consequently, when Maze I is retiaced, we may expect as high 
a degree of error as when going forward in Maze II; and vice veisa, 
retracing in II should be as accurate as forward progression in I. 


TABLE 3 

Initial Retracing Choices 


Maze 

Choicer 

Percentage Correct 

I 

55 

34 

II 

97 

60 

III 

144 

60 

IV 

169 

63 
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Table 3 shows that these expectations are rcasonabljr approximated 
These data substantiate our theory tliat a reversible directional cue 
becomes established in Mazes I and II 

Maze III, which presents the same alternatives in cither cluection* 
produces the same percentage of crroi in citlici direction 

In Maze IV the retracing situation is novel, but greater-than- 
chance coirectness is to be expected on account oi the bodily orienta¬ 
tion of the lats at the points of pathway division. 

5. Behavior between Choice Ponit^, Corioborative evidence of 
tlie effect of immediate oiicntation is found in the behavior of the 
rats when between two choice points In tins situation the lat can 
continue in its direction or reverse it Tlicie is a strong tendency to 
continue. Of the true blocks which wcie initiallv entered in a for¬ 
ward direction, 90 pei cent, 84 per cent, 79 per cent, and 84 per cent, 
respectively, of the units of the four mazes were traversed to their 
opposite end, leaving only a small niirobcr in which the rat turned 
back Of the units entered while the rat was letracing, 73 per cent, 
91 pel cent, 94 per cent, and 89 per cent, respectively, were followed 
to the opposite end, leaving again only a small proportion in which 
the rat turned and went foiward. Since in these mazes the lat had 
either one oi two feet of distance in which to turn, the chances of 
continuing at any given point are much larger than the figures shown 
above 

6 Initial Perfect Runs In the earlier paper it was mentioned 
that several lats made a large number of consecutive Correct turns 
without retiacing, and that each of two lats made as many as 12 
such turns The picscnt mazes pioduccd comparable data The 
most sti iking pcrfoimanccs occurred in Maze III, as miglit be ex¬ 
pected fiom the high percentage of coricctncss in this maze One rat 
made 7, one 9, and one 12 consecutive eirorlcss initial forward choices 
without intervening retracing In Maze IV there wcic runs con¬ 
taining 7, 8, 9, 9, find 10 such selections of patlnvavs. In Maze 11, 
on the other hand, the highest number of consecutive correct turns 
was 5. In our opinion thete is a common belief that high accurficy 
in a maze \s always the result of practice These data show this 
belief to be false, and a little computation will convince the reader 
that it is highly improbable that the data are due to chance It would 
be higlilv interesting to know the sensory control and the permanence 
of such high initial accuracy Most of our rats have been given only 
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one trial, but in one case a rat having only one initial ciioi on Maze 
I was rewarded and lan four additional times on successive days Avith 
the result that no subsequent errors appeared 

Summary 

The initial clioices oi lats upon tliree additional mazes have been 
analyzed. The data show that the initial accuracy of lats in a maze 
may be g;! eater than, less than, oi equal to, landom accuiacy Culs 
per se aie not diffeientiated fiom the true pathAva\^ nor does the lat 
appeal to transfer piactice in early sections of the maze to later sec¬ 
tions to any marked extent It is proposed that two factors may con^ 
tiol the lat^ initml choice of alternatiye pathways, namel)^, the rela¬ 
tion of the pathways to the bodily oiientations of the rat as controlled 
by the alley winch the lat occupies when the choice is made, and the 
relation of the pathways to the diiection of some more general and 
moie peisistcnt cue This cue may be an external cue such as the 
experimenter’s screen, oi it may be intra-organic. Prior evidence of 
these factois have been presented by Dashiell and by Dashiell and 
Bayroff The gencial cue, it is pioposed, controls the line of move¬ 
ment but peimits the forward or backwaul directions to alternate 
In support of this is the fact that in the present mazes retracing 
choices did not differ mnikedly from forward choices at comparable 
bifurcations The effect of bodily oiientation is that of maintaining 
the same diiection Attention is again called to the fact that it is 
possible for initial runs to possess an accuiacy that is usually consid¬ 
ered to require learning for its establishment 
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UNE AUTRE fiTUDE DU COMPORTEMENT INITIAL DES RATS 
DANS LE LADYRINTHE 

On a ana|ya£ Ics choix initials des rats dans trois autrea labyrinthes Les 
donndcs montrent qiie la precision initialc cles rats dans un labynnthc pent 
etre plus ginndc ou plus petite qii’uiie precision faitc au hnsard on egaJe 
a celle*ci Les culs-de-sac per se ne sont pas distingn^s dii vrai couloir, 
ct il ne paialt pas qiie le rat transffiie I'e’ccrcite dans lea preraiircs sections 
dll Jabynnthc h cl’autrea sections un degre marqu6^ On siiggirc que deux 
fnctcuis gouvernent le choix imiial de couloirs alteriiatifa par Ic rat, e'est- 
a-diie, la ielation des couloiis roncntntion du corp'i dii rat gouvernee 
pai le coulou qu'occupe Ic lat an moinenl du choix, ct la relation des 
couloirs h Id direction dc qiiclque repire plus g^nijial ct plus persistant 
Cc repfire pent etie iin lep^ie cxteiieiii tcl que I'eci an de rcxpcimiciitatcur, 
oil il pent etre mtra-organique Des tcmoignagcs aiuericuis de ccq facteurs 
ont M pr^sent^s pai Dasliiell ct pai Dashicll et IJayrofF On siiggire que Ic 
rcpiic general gouveinc la ligne du mauvement iiiais permet qiic les di¬ 
rections cn avant on cn arii6re alterneiit Cette suggestion est souteniic par 
le fait que dans les labyrinthes employds ici Ics choix dc la direction cn 
airi^ie n’ont pas etc trds diffeicnts dc ceux de la direction eii avniit ri des 
bifurcations conipaiablcs L’cffct dc roiientation du corps est ctliii de 
maiiitenir la mcme direction On fait rappelei encore uiie fois quM est 
possible que les parcours initials possddcnt unc precision pour Tetablissc- 
tnent dc laqucllc Tapprcntissnge est usuellcment considdrc neccssairc 

DrwNis, IIennpman, et Vaknpr 


EINE WEITERR UNTERSUCIIUNG DER ANFaNGLICHEN LABY- 

rinthtatigkeit von ratten 

(Rcferat) 

Es Sind die anfanglichen Wahlen (choices) von Ratten an drci vvciteren 
Labynnthen analysiert worden Die Befunde erwciscn, dasa die an- 
fangliche Geiiaiiigkcit (accuracy) von Ratten in cinem Labyrinth grosser 
odei minder sem kann, aU die ‘^blmde*’ (random) Genauigkcit, odcr 
letzterer glcich sein kann, Sackgassen werden nicht von dem richtigen 
Pfad unterschicden, und die Ratte schemt ouch nicht wescntlich die Obiing 
von den anfanglichen Teilen dea Labyrinthes auf die spatcr kommenden 
Teile ^u ubertragen Es wild voigcsclilagen, dnss die nnfnnglichc Wahl 
nbwechselnder Ffadc (alternative pathways) diirch die Ratte von ^wci Ein- 
wirkungen bedingt sein konnte, namentlich, die liezicbving dcr Pfade zvir 
korpcrlichen Onentienmg dcr Ratte, unter Kontrollierung diescr Orien- 
tierung durch die von der Ratte 7ur Zeit dcr Wahl besetzten Alice, und 
die Beziehiing der Pfade zur Richtung irgend eincr allgcmeincren und 
bestandigcren Anweisung (cue) Diesc Anweisiing kann cinc ausserliclie 
sein, wie zB die Scliirmwand des Versuchsleiters, oder sic kann einc inner- 
lich-organiache sem Bewei«ie fur dicsc Anweisiingen sind achon von 
Dashiell und von Dashiell und Bayroff dargeboten worcicn Die allgemeine 
Anweisung, sclilagt man vor, beherrscht die Riditung der Bcwegimg, 
gestattet aber die Abweehshmg der Richtungen vorwarts oder ruckwarls 
Dieser Vorsclilag ivird unterstuUt durch den Befund, dass in den gegeii- 
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Diesci Vorschlag wird unteratiitzt durch den Befund, dasb in den ge^en- 
wartigcn Labyrinthen die Wahlen dei Wiedcibettetung (retiacing choicea) 
‘iich niche auffallcnd von den Wahlen des Voiwartsdringcna an vergleich- 
baren Gabclungen nntcfachLeden Die Einwirkiing der korperlichen Oncn- 
tierung ist die des Fortfalirens m dei sclben Richtung Man wcist aufs 
Neue dnrauf Inn, dasa anfangliche Pahrten (runs) cine Genauigkeit ol^en- 
baren konnen, die gewohnlich als nur durch lernen erzielbar betrachtet 
wird 

DENNI3, HeNNEMAN, UMI> VaRNER 



THE INVENTIVE GENIUS OF TPIE CHILD* 

Itom the Vsychologtcal Laboratory of the Uninjetsity of Rostock, Gerjnmty 


Rosa Katz 

This study is concerned with the pioduction of tools and otlier 
creative manifestations of oiii son Julius, bom in Julyj 1922 The 
production of tooLi which subject occupies the first pait of this 
repoit, reached its high point during the transition from the eighth to 
the ninth year. The Iiteratuic of child psychology is cverywliere rich 
m matciials legarding the playful work of the child, of its portrayals 
of objects which are placed before it m the form of available ma¬ 
terials such as plasticine, cardboard, paper, ^vood, builcting-blocks, 
and the like The present study is not concerned with such activities, 
but rather with genuine tool production, principally out of sucli ma¬ 
terials as stone, wood, and bone which the child himself brings back 
from a pleasure trip or finds provided in the house, and whicli he 
uses in accordance with his present purposes, Stone, wood, and 
bone are the materials out of which the man of the Stone Age 
principally made his tools These materials rcctuiie and will bear 
only ccitain definite preparations, and thus arise, from the hands 
of the boy, implements and tools winch have in part a wholly 
astounding resemblance to those tools which have survived from the 
Stone Age Pei haps the underlying enduring mentality {Evistel^ 
ltmg)y the creative powci, of the boj'' is more interesting than the 
moie or less accidental appeal ance of the implements It is just 
as though the boy, of the age m question, diiectcd to all things in 
his buiioundings, and to all raw materials that come into the sphere 
of his taste for work, the question, '‘What can be made out of tliem^ 
What can one begin with tlicm^” And he undertakes as much as is 
possible with these materials There can be no doubt that the prag¬ 
matism of the child has lent to the objects of his environment a 
wholly specific aspect The original creations arising from the 
hands of the child are but temporary, and vanish with the moment 

Recommended for publication by David Katz, accepted hy Carl Murchi¬ 
son of the Editorial Board, and received in the Editorial Office, February 
19, 1932 
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I w/H briefly desciibe some of my subject*s enduring creations in 
chronological order 

In November, 1930, while a goose was being diessed in the 
kitchen, J, found that the “wind pipe** of the bud could be used as 
a zv/rier hose, and caused watci to flow tlirough it into a water basin 
After fuither handling of this object, he began to blow through it, 
which piodiiced a hissing sound Theieupon the boy stupped oft the 
outer tissue, boied a hole through the side of the tube, whereupon 
the primitive jInU appeared, not an instiumcnt intended foi practi¬ 
cal purposes but for play^ The production of the flute from the 
wind'pipe was possible only because tiic wind-pipe had first been 
used as a watei hose, and was consequently moist, J noticed this 
lelationship. From the breast-bone of the goose J, pieparcd a jnnskj 
which was secuied before the face by means of a cord, with which 
he usually suspended it fiom his belt, Neither is the mask a working 
tool, but an ornament Had the child in this case discovered the 
primitive mask^ The uppei thigh-bone of the goose was used for a 
club, so long as the subject was on the war-path In times of peace 
the club was used as a handle for a cupboard door, This is not the 
only case observed by us of the altered use of a tool One can say, 
m general, that the function of a tool is alteied in correspondence 
with a change in the situation 

While a joiner was woiking in the house, J gatheied up the wood 
shavings resulting fiom the woik of lepatr, sought out the thinnest 
ones, moistened them, and bound up a finger, which he had injured 
while gathering the shavings Who does not come upon the thought 
that probably tlie primitive medicine man used inner bark to bind 
up wounds, in place of our modern muslin bandages?^ 

After the dismissal of school, J. brought to the house a pocket full 
of stones. In the house he built a hut of boards, and fiom the 
stones constructed a hearth in the center of tlie hut He used the 
shell of a cocoanut as a cooking utensil From another trip J. 
brought a paper bag full of modeling clay, out of which he prepared 
pots His pots weie sometimes wholly thick-waited, like the pots of 

^Pipes are, if not the oldest, m any case yeiy old miisical mstrumenta 
In European, as well as in American graves and caves, one finds pierced 
bones of slain animals—especially those of buds which do not need to be 
hollowed out—together with stone tools [C, Stiimpf (13, p 242) ] 

®Dr Kurt Haack (Rostock) recently gave me a vcibal account of the 
farmers of Mtlfisrerlaiid {Westfnlen) who today still use shavings to bind 
up injuues 
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old liikc-ih\cllcisj ^^hllc in otlici uiscs they ^'clc bhtlUo^^ and thin- 
\\ ailed la any he attained gieat skill as poLtci One amid 
have placed these \csse(s amoni^ the pot*^ of a foilc-muscuni \\itht)ut 
having then \^anfc of i^eiiinncncbs ohscivcd, 

J, split the end of a stick pievimislv made fiee fiom haik He 

damped a stone in the deft and '\\ound the shaft nith a coid Thcie 

is no doubt that this \\ris the essential appcaiantc of the Inst axe 
swiinji bv the human hand Accoidinu; to Pfeifci (9, p 186, 10, p 
99;, tills IS just the Viixv Amcucan and Aiistiahan shafts -wcic 

ptcpaied / made a inilhn^^ stone out of a laif^c flmtstonc natuiallv 

possessiiij^^ the liollon foim icquiied’ With this ciuciblc J j^iound 
u]i the kernels of ha/;dnutb to the consistcnc} of floiii, ^\lllch he 
ate M'ltli i^icat lelish He used a flintstonc witli a shaip cdg;e as a 
sLiapeid using it to icinove baik finm hiaiu.hes The suhicct im¬ 
paled a shoi t stick u itli a hole tlnoiigh its cciitei upon anothci long 
stick mtli a shaipLiicd end, the Adiole being festneh dccoiatcd 
with a cold It w’as a tomaliaw k, Avhich, dining peaceful times, 
scivccl as a little hammei When J acquiied a piece of bacon con¬ 
taining a flattened bone about 2 ccntimetci s in bieadth, he cut out 
the bone and used it in its natinal hnm as a spoon {Schiebet) wdnlc 
eating half-fluid foods It was cntiiely suited to this function. A 
thiowing weapon oi \f>ent was pioduccd by means of a shaipcncd 
stick with a coik impaled on it J wanted a giidlc, and, finding two 
shoit stiaps insiiffiLient ivhen taken alone, bound them togethei in a 
skilllul w’^av by means of two binding pieces taken fiom a box of 
metal building mateiials. Petals weie placed m an empty match 
box this seiyed J as a little smelling vessel The maiunv wns 
eaten fiom a hollow^' hone about fom to five cm in length by means 
of cl suitable bone spoon especialIv sought out fot this puiposc J 
used a sewing thicad to which chicken feathcis wtic secuictl foi 
a g.iiland An empty snail-shell, stiuiig upon a feathci which 
seemed It to the thicad, seivcd as the centei-piece The snaii-shcll 
wa<i used as a pendant cluiing the Stone Age 

In Juh, 1931, while at the ocean beach, Jj biiiying a bottle of 
cocoa in the sand, put a stiaw’ throiigli a hole in the papei covci, bent 
ovei the bottle and diew nut the cocoa This was drinking out of 
a spiing OI out of a biook, as piimitivc man did it No othei child 

Tfeifer "Inunetljalc and pciso-Jial use of an object is si^nihcant Here 
belong EohtJie whose development into a typical foim of knife and bCi aping 
tool, often Lepeated, is dcscidied in an extensive literature’’ (10, p 2) 
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upon the beach hit upon the idea of thus burying and emptying a 
bottle. In October, 1931, a scven-ycar-old American child, O W, 
who understood no German, came to Rostock While plajung with 
J , who understands no English, O. wound up the former’s dearest 
toy, a locomotive, too rapidly. J took the toy, and said, '"Pass auj, 
]etzt mache ich " Whereupon J. wound the locomotive carefully, 
kissed it tenderly, meanwhile nevci taking his eyes from O. to make 
sure that his American friend would sec tlie gesture of his love, 
of Ills affection foi this locomotive 

Duung another time when J was playing with O , the following 
drama was enacted 

J Wic heist Dicner, Knecht? (no one answers) Oliver, Du 
bist niedrig (signifying with his hand, low, little), ich bin Majestat 
Ich bin km (he wants to say, king), you ist magd 
O What do you mean^ 

J Wo ist Papier? (paper and pencil are provided) Ich male cs, 
Oliver, komm, That bin ich, Konig (points with the index finger 
at himself and then at drawing Number 1), that Olivei, Dienei 
(points toward O and then at diawing Number 2), weisst du, was 
es bedeutet? Ich drucke ihn lunter (points to drawing Number 3) 
Versta? 



Like a primitive person, J here seizes upon the sign of suppression 
i^Drucken) which is to document the relation of a king to his servant 
The foicgoing may suffice as a representation of the general genius 
of discovery in the child and of the particular sort of tools dcsciibed 
There remains the task of making tlie experience of the child under- 
standablein an individual manner, and to carry through some theoret- 
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ical leflections regaiding the chilclish production of tools in its relation 
to the production and use of tools by piimitive man, by Jio?no faben 
Aie wc, indeed, when dealing- with the creations of this child, deal¬ 
ing with oiigmal capacities; have not the models of the museum as 
well as pictures which came undei the subject*s legaid played a i6le, 
and have not poitiayals picviously found in reading had their initial 
influence? It is not easy to dcteimine whether and how much this 
occuis. For ceitaui cases this explanation decidedly does not apply 
foi the flute, the mask, the spoon, the smelling box, the necklace, 
the bandage Visits to museums with ethnological divisions he years 
m the past J has, however, had oppoitunity to learn about the 
use of primitive tools fiom reading, of which the most important 
source was Robinson Ciu^oej which the children have read, in var¬ 
ious editions and difteient pictures tor years I am inclined to think 
that this has acted less as a particular stimulus to produce the tools 
just described than it has acted as a general stimulus to make some¬ 
thing out of available materials with which one can satisfy purposes, 
to produce something with which one can lielp oneself in difficult 
«^ituations, Innumerable childicn read Robinson Crusoe, go to 
museums, and could have acquued such stimulation, but few have 
the talent, which must be present, for a production to take place ^ 
And, therefore, I believe that the individual side of the case will be 
clarified by reference to the fact that J is a personality of self- 
maintained and outspoken practical gifts Foi this assumption oui 
day-books supply many evidences, showing that the activities of the 
child acquire pioper illumination from earlier times, preceding the 
production of the tools, where many individual tendencies are seen 
to interlock, giving a unified personal picture® A study of the 
behavioi of the child duiing the telling of mythical stoiies (6) shows 
that J belongs to that class of children who do not want always to 
hear the same story again. He wants to experience something new 
and not always hear the same tale From studies of touch it appears 
that J belongs to the group having the shortest reaction-time (8). 
In a study of the invectives of childien (5) J. made the most original 
contributions. He discoveied invectives which he did not and could 


*“Only he who carries the technical, scientific, or art problem in himself, 
can seize upon a chance event and see its worth, which he utilizes in finding 
a solution^’ [Selz (11, p. 238)] Stern expresses it in the sentence, ‘‘Every 
tendency to play is the dawn of a serious instinct'^ (12, p 265) 

"Compare, D and R. Katz (3, 2). 
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nevci Wave heard in his suiioundmgs For example, at the age of 
four, he coined, while under strong emotion, the invective, "You 
duty towelwhich he diiected at the children's governess. Tins is 
an innovation because this teim does not occur in the vocabulary 
of ad^dts as a tcim of disappiobalion 

J, also belongs to the class of children who test then powcis as 
poets, and, though they are few in J *s case, still such attempts win 
a cel tain significance in view of the foregoing^ 

Following is an exiunple of J/s capacity as poet at the age of foui 

yeais 

Es war einmal cm Mann 
Da ging Cl an cleii Strand, 

Uiid ass dort Eiot iind Sand 

At the age of eight, J composed "The Flowci-Giil" 

Waa diiftct’s hiei im Soiincnscliein 
Hicr Sind wohl laiiter IJlunien fem 
Die Puchsien schon und gut gcbaitt 
Die werdcii von ihr nicht geliaut 
Am Schreibtisch sitzend sic betracht 
Die Blumen und die schone Pracht 

J also invented stones of the following type: 

“A hunter went to the forest. One day an eagle came The 
eagle perched upon a crocodile that was in the water The 
hunter was frightened when he saw tbc crocodile and collapsed 
into the water The crocodile wa<i going to swallow him 
The hunter seized the eagle’s legs, the eagle flew up, carrying 
the man along, higher and higher, until earth was reached”^ 

Though this production does not stand at a high artistic level, it is 
neveithcless a personal invention® Before going to sleep and before 
rising in the moinmg, J fabricates tales which apparently consist 
of eidetic images Upon my special request, he shared with me the 
following phantasy: 


^Compare herewith Karl Groos* "Approximately at the age of four one 
can often observe that children make the attempt to express themselves in 
the form of poetic style, thus appearing as producing artists" (1, pp 4-1- 
42) See also K Tschukowski (14), who presents a large number of verses 
of four-year-olds. 

’’W Stern “Lively children are not satisfied by merely hearing stones, 
they want to pioduce them themselves, and so begin to fabricate" (12, p 


296). 

’’An example of the 


"fremdbezugltch^* type of fable, 


as Stern calls 
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“I dream that the children living below us in the house arc 
our siaterg, and the others living in the neighboring house ore 
also our sisters Father has written it on a piece of paper that 
they arc our sisters; and that Theodor (J *8 biother} and I are 
Indians and have much gold and silver The story never comes 
to an end^ I always think of something m addition, it contin¬ 
ually goes further.”® 

The inclination to the artistically peiccptual also shows itself m 
the rich production of pictures which begins with the close of the 
fifth year J. produced many tasteful black and white drawings, 
colored pencil diawings, as well as water colors Some of the&c 
productions have a story-like character, others are of ornamental 
nature At this time, J. was at wai with orthography, since he 
mclsned to the creative in this respect also,^® 

Already while in the kindeigarten and later J often returned from 
school with considerable tardiness, because, as he said, ^‘othcr ways^* 
and “new ways" home were souglit. With this, again in obedience 
to the impulse not to be satisfied with the traditional, and to make 
new discoveries, J, showed himself inventtve m the prepaiatioii of 
new dishes He was not satisfied with what was set before him, 
but combined foods in a wholly remarkable way, which prepaiations 
he ate with the greatest rehsh.^^ 

J IS inexhaustible m the discovery of new forms of clothing. 
Dressing, however, often resolves itself into merely undressing, when 
he wislies to appear as a primitive man, or as one can say with refer¬ 
ence to his inner attitude, in which by preference he is primitive man. 
In general, J, has a great capacity for illusions, as, for example, 
while at the sea coast in 1926 he made cakes out of sand, putting 
them into his mouth to eat them 


“This belongs to the class of **daureiule Einsiellunff“ as Stern (12, 
p 296) calls them A similai case of a long-spun tale is the ex¬ 
perience of the youth, Goethe, who, as he relates in his autobiography, 
always had to tell continuations of stories to his companions J, however 
does not tell his stones willingly 

^“It is to be observed that educational requirements were lightened as 
much as possible for J during the first three years, in consequence of which 
his individual life could develop and be extended, ^‘Before the compulsions 
of education begin the lives of children consist, excepting the needs of 
nourishment and sleep, almost entirely of playful occupations Play 
presents itself to us here as n unified, all-sufficing force of life, indeed as 
the single Iife-motivc of the child” Grooa (1, p. +78) 

^^Completer details in D and R, Katz (4, p 313) 

^Compare herewith R Katz (7, p +95), and Groos (1, p 39+) where 
entirely the same instance is described 
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I may believe that the foicgoing data arc sufficient to support my 
assumption that J is a child personality that inclines to creative 
and inventive oiiginality. His impulse to deeds is satisfied in har¬ 
mony with the prevalence and development of temporarily ruling 
functions, sometimes in this field, sometimes in that. But always 
something peisonal appears, although naturtdly on a wholly childish 
level His stiength therewith lay, not upon the logical theoretical 
side, but wholly on the side of the practical-intuitive The inglicst 
which he so fai has accomplished is the production of tools What 
laises this individual case above casuistry, and what makes ]us case 
worth reporting is the suggested possibility of expanding tlicsc 
paiallelisms with the facts of ethnology to a gcncial piinciplc. 

With tins I come upon the last point of this discussion, namely, 
the relation of childish tool invention to the invention of tools by 
fio7}io faher The inventions of our boy do not stand in accidental and 
disconnected association, but show the closest intcidependence since 
tliey are cieatcd from his paiticular creative gifts The child, as 
well as the adult, of a cultured folk need have no cares regarding 
the satisfactions of individual needs. The rule is that the means for 
satisfying the needs of the person of culture are offered before these 
needs themselves arise. Through his inclination to the primitive, 
and through liis particular talents, J found the means of pcisonaily 
satisfying his fictive needs I wish tlien to suggest the thesis that 
the man of nature, under liaid necessity of finding satisfaction for 
his needs, derived them in a way similar to that of J —out of liis own 
capacities It could well be a general result of ethnological research 
that becoming human consists essentially in the invention and con¬ 
scious use of tools. Dawning intelligence was practical intelligence 
and occupied itself with tlie satisfaction of needs by introducing 
things of the surrounding world into personal use The need for 
nounsliinent rises above the animal level with the first icfincmcnts 
m secuiing tools and piovisions of plant and animal nouiishmcnt 
Till eats of welfaie and life through animal and human enemies led 
to the appearance of weapons of offense and defense Protection 
against weather evolved clothing and building ICLlinique Piimitive 
man still has this in common with the animal, that be tests the 


”Groos “ It can hardly be doubted that these trials of various 

potfibditiea often can have the most decisive effect on the later choice of 
a calling, in that play initially starts the unfolding of the innermost talents 
and tendencies of character” (1> p, 393), 
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edibility of all things m his euvnonment, and has exeiciscd this 
activity tirelessly. Just this practical inclination permitted the things 
of his environment to be tested rcgaidmg their use m satisfying his 
other needs The natuially given mateiials were stones, wood, the 
bones, as well as the othci uncdible and unseizablc paits of dissected 
animals. Sometimes a tool would appear m the phantasy of a primi¬ 
tive person before suitable raatciial was found which made its 
actualization possible. But just as often, or perhaps oftenei, the 
case would arise, that only after the accidental encounter with such 
and such shaped mateiiah the thought of its usefulness would appear 
J did not seek a bandage, but the wood shavings became suitable in 
consequence of the need arising fiom being wounded. J did not 
seek the mask, but the breast bone o^ the goose looked like a face, 
and so it was easy to lecognize its mask-function Just as J , be¬ 
cause of Ins disposition, was constantly on the alert,so was it also 
with primitive man with his necessarily practical attitude And just 
ns playthings can be created because of J/s capacities, so we can be 
ceitain of this, that the primitive person on the seaich for objects of 
a practical worth created toys quite early, upon which aimless fancy 
could exeicise itself Finally, as alieady mentioned, as with J’s use 
of his Cl cations, with primitive man also the same tools undeiwcnt 
changes of function and of use with the change from one situation 
to another 
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LE GENIE INVENTIF DE L’ENFANT 
(Kesiim^) 

Dans cette 6tiidc il s^agit dc la production dcs outila et d’nutrcs mnni- 
fcstations cr6ntrices du ftls dc 1‘awteiu, lequel cst ddent enmme dn t>pe 
prati(]ue-intuitif pkitot que du type logiqiie^thionqiie L’lmpoitance du caa 
est la possibilitfi suggiree de dcvelopper lea parallclismes entre son de- 
veloppement et les faits dc I’etliiiologie jiisqu'il un pnneipe general Ptt 
exemple, I’enfant a utilis6 pour sea besoms ce qu’il n trouve dans la nature, 
ou s^est scrvi des choses comme il a vu qu^cllcs pourraicnt ctre utiliaees, de 
la memc mani^re dont I’hommc pnmitif a gatisfait se<i besoms Lcs cinplois 
de “pai\” ct de "gueire" des memes instruments ont di(Ter6 ayec I'enfant 
comme on Ics lapportc an cas dc Thomme pnmitif 

K^TZ 


DAS EiRFlNDUNGSTALENT DES KINDES 
(Rcferat) 

Dic‘ic Unte rail cluing besichtigt die Schaitiing von Wcrkzeiigcn imd andcrc 
cifiudciische Tacigkeiten des hohnes des Verf assets, dcr a Is ein Kind von 
praktisch-intuitiver chcr ah von logiscli-theorctlsclier Art besclincben 
wird Die WiclUigkcit des Falls hegt in dcr siiggcncrten Mogliclikcic dcr 
Erweitcning dcr Parallcle zwisclicn seiner Entwickliing und den Tatsachen 
der Ethnologic in ein Allgcmcinpnnzip. Dns Kind wciulcte zum Bcispiel 
das, was cr m der Natiir faiid, zii semen Zweeken an, in der aclben Wcisc, 
aiif die del primitive Mcnsch notwendige weisc seme Bedurfnisse befiic- 
digte Die '‘fnedlichten" und die "kriegeriaclicn" Nutven dei selben Werk- 
zeuge waren bei dem Kind verschieden, wie aic cs, den Benohten nach, 
heim nnmitiven Menscheli aind 

Katz 



THE IMAGINARY PLAYMATE: A QUESTIONNAIRE 

STUDY* 

From the Psycholoffical Lahoraiorics of Columbia Unwersity 


E. B. PIukLOCKL and M BuRSTElNt 


The phenomenon of the imaginary playmate occupies one of the 
VAst> unexploied fields of child psychology. The leason for this ap¬ 
parent neglect IS obvious to anyone '\vlio studies tlie pioblem The 
imaginary playmate is cicated by the child exclusively foi his enjoy¬ 
ment, In this world of make-believe, tlie older, more sophisticated 

own-up" is regarded as an intruder. Foi this leason, children 
aie reticent about discussing their imaginary fancies with their 
elders, and even parents are only occasionally allowed a glimpse of this 
precious world. 

For a psychologist to get first-hand information from the child 
himself is, therefore, exceedingly difficult. The only alternative of 
this method lias been to obtain leminiscences of adults who, as chil¬ 
dren, experienced imaginaiy comiades. Because of the drastic effects 
of time on memory, this method is subject to a serious eiior There¬ 
fore, most of tlic work previously reported along tins line consists of 
cases familiar to tlie psychologist wuh little or no attempt to reduce 
the data to an objective foim. 

Harvey (7) is one of the most recent writers on the subject of 
the imaginary playmate, and it is he who is laigely lespoiisible for 
having biought the matter to the front pages of child psychology 
His material consists piinaarily of a number of case studies, the his¬ 
tones of which he knew personally The nearest approach to a sys¬ 
tematic procedure is found in the study made bv Vostrovsky (14) in 
1890 The material used by her was deiived from (1) 27 persons 
who had imaginary playmates, (2) 10 people who had observed chil¬ 
dren playing with these created beings, and, (3)5 people who had 
heard about such children 


♦Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, March 18, 19S2 
tThe data reported m this study was obtained by the junior author for 
the Master of Arts essay The senior author directed the study, aided in the 
interpretation of results and in the presentation of the material 
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While jt IS true that many otlier psychologists have dealt with 
this problem m their wutings, none have given the caicful attention 
to the matter that the two above-mentioned writers have done 
Certain factors stand out in connection with this study about which 
all of them agree. On the other hand, there aie essentials that show 
gieat cliveigence of opinion For this reason, it seems advisable to 
present the facts in a topical rathei than chronological sequence. 

1 Reality of ihe Imaginaiy Playmate io the Child In all of 
the cases described by him, Green (5, p. U) depicts the reality of 
the imaginary playmate to the child 

Haivcy (7) states that childicn have playmates "which aic wliolly 
imaginary, but winch arc as vivid and ical to them as living play¬ 
mates would he. These playmates are not merely vivid ideas, oi 
imaginings, but actual visual and auditory piojcctions They can be 
seen and heard as vividly as if they wcie living children 

Martin (9), Munroe (10), Norsworthy and Whitlev (11), and 
Vostrovsky (14) all stress, in their writings, the vividness and real¬ 
ity of the imaginary playmate to the child 

2 Personality of ihe Playmate. In most of the cases cited by 
Gieen (5), the imaginary companions have distinct appearances and 
definite names applied to them. According to Mai tin (9), the per¬ 
sonalities of these illusory beings are so definite that the child later 
identifies real people with them. Kirkpatiiclc (8) believes that 
"sometimes the imaginary companion is an ideal self, sometimes a 
naughty scapegrace, and, at other times, not self at all, but a dis¬ 
tinct personality. The same cluld may have many such companions 
at once, or one at a time in succession " 

Vostrovsky (14), in speaking of these companions, says* "Many 
are great, beautiful and rich, some peculiar, as the companion of a 
little boy *that was about three feet lalF and wlio seemed to him 'as 
if he could not speak nor he.it*, others arc helpful and kind to whom 
all troubles are confided; while still others arc to be helped in some 
way." In regaid to names, Vostrovsky (14) points out that most 
children attach specific names to these companions The names are 
eithei common-place, everyday ones, such as "Jack," "Alice Davids,*' 
or strange unusual ones invented by the child Tlic former occur 
almost tliree times as often as the latter, 

3 Age of Child at First Appearance of Playmate Vostrovsky 
(14) found that the fiist appearance of the imaginary plavinatc vaned 
from the first to the thirteenth year, while Smith (12), Harvev (7), 



382 


JOURNAL OF GENETIC PSYCHOLOGY 


Martin (9) and Norsworthy and Whitley (11, p 163) all stress 
the fact that these companions appear very early, usually at the time 
when the child is beginning to remember things. Munioe (10) and 
Kirkpatrick (8) give the specific ages of three and four years, the 
age when the cliamatic tendency usually begins. The creation of the 
imaginary companion seems to them to be an outgrowth of the general 
tendency to dramatize which reaches its climax at about the age of 
seven. 

4. Age of Child at Last Appearance of the Playmate Smith 
(12), Tanner (13), and Arlitt (1) stress the fact that the imaginary 
companion usually disappears when the cliild goes to school and be¬ 
comes absorbed m outside things or other playmates Harvey (7) 
says that ''an examination of the accounts of different persons who 
have cxpeiienccd imaginary playmates indicates that most of them 
disappear principally at two periods There is a tendency in the 
reports to fix the age at which they disappear either at the age of 
seven or eight, or at the age of eleven oi twelve.'* Vostrovsky (14) 
found that the age foi the last appearance of the imaginary com¬ 
panion varied, in her subjects, from seven to seventeen years of age 

5 of Child Who Experiences the Imaginary Companion, 

Brittain (2) states that "on the whole those who have had imaginary 
companions have been above the average in the imaginative quality 
of their stories** Burnham (3) believes the same to be true, while 
Harvey (7) goes so far as to state that "no stupid child ever had 
an imaginary companion.*’ Kirkpatrick believes that "not only do 
a few lonely and highly imaginative children have these companions, 
but neaily all children have them in some form for a greater or lesser 
period of time** (8, p 168), and Smith (12) and Tanner (13, p 
206) believe that it is the lonely and imaginative child who creates 
phantom companions as his playmates. 

6. Explanation of the Phenovienon, In trying to explain the 
existence of the imaginary companion, manv theories have been given 
Arlitt (1, p 159) thinks that the imaginary companion is created 
for the child's enjoyment, while Buinham (3, p 212) goes so 
far as to state that imaginative childien not only have iinaginaiy 
companions but they also personate animals and men. Gieen (5) 
includes this phenomenon in the category of day-dreams Harvey 
(7, p. 1) states that "an imaginary playmate is a visual or auditory 
idea that becomes as vivid or real as a visual oi auditoiy percept 
would be . The child recognizes that they differ from teal, 
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living* objective children,” Smith (12) suggests that ‘‘closely akin 
to the stoiy foim of day-dreams is the imaginary conversation ■which 
IS sometimes earned on with actual friends and acquaintances, some¬ 
times with strangeis casually seen, or with children in history or 
books, 01 in some cases with puiely imaginary characters.” 

Procedure 

Hie procedure used in the study to be reported in the following 
pages was simple and diicct A questionnaire/ aimed at tlircc 
classifications, (1) the commonness of the phenomenon of imaginary 
companions, (2) the backgiound of the child, and (3) facts about 
the imaginaiy playmate, was answcicd by 701 lugh-school and college 
students Of this numbci, 393 were women, and 308, men The 
ages varied fiom 15 to 40 years, with the median at a point between 
18 and 19 jeais 

Results 

1 Cojnmonness of the Occurrence of the Phenomenon, Of the 
total number of subjects questioned, 31% of the women and 23% 
of tlie men reported that they distinctly icmcmbcied having had an 
imaginaiy playmate Among the women, 50% testified that they 
maintained a constant companionship with tins companion, 46%, 
that they pla 3 ^ed with the imaginary comiadc more than once; and 
only 4% Remembered having seen this apparition but once, In the 
case of the men, 53% pla 5 '^ed with this phantom friend moic than 
once, and 469^> maintained a steady friendship with him Thirty- 
eight per cent of the girls and 20% of the boys had more than one 
imaginaiy comiade 

2 Companson of (he liackfft ouncis of the Subjects The back¬ 
ground of the child who has had Imaginary companions was then 
compaied with that of the child who has not expci lenccd this phe¬ 
nomenon. The results aic presented in Table 1 

An examination of this tabic yields i ather negative results Ap- 
paiently the size of the family does not infiuciice the creation of imag¬ 
inary companions. There aie as many small families among those 
who have not had imaginary companions as among those who have 
had them Only childien were not found to be more subject to 
imaginary companions than were those who had brothers and sisters 

copy of the questionnaire is printed at the end of this paper. 
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TABLE 1 

Comparison of the Uackgrovko of thf Sun jeers 



Females 

Females 

Males who 

Males who 


who 

have 

who have 

have had 

have not 


had 

the 

not had the the 

imagin- 

had the 


imaginaiy 

imaginary 

ary 

compan- 

imaginary 


companion 

tompanion 


ion 

companion 

1. 

Number of children 







in family 

Subject 18 only 
child 

21% 

13% 


9% 

10% 


One more m family 

20% 

28% 


28% 

24% 


Two moie 

22% 

19% 


24% 

19% 


Three more 

l+% 

15% 


16% 

15% 


Four more 

7% 

12% 


9% 

10% 


More than four 

16% 

13% 


14% 

22% 

2, 

Place whcie child¬ 
hood was spent 

City 

8S% 

83% 


83% 

88% 


Count jy 

15% 

17% 


17% 

12% 

3 

Parental care 

Both parents 

88% 

92% 


93% 

95% 


Mother only 

9% 

5% 


3% 

3% 


Father only 

1% 

1% 


— 

1% 


Relatives 

2% 

2% 


3% 

1% 


Institution 

— 

— 


1% 

— 

+ 

Number of comrades 

In childhood 

1-3 

27% 

15% 


16% 

13% 


4-7 

39% 

46% 


20% 

31% 


8-10 

16% 

21% 


34% 

30% 


More than 10 

18% 

18% 


30% 

26% 

5. 

Interests and 
leisure time 
activities 

Reading 

4+% 

41% 


37% 

42% 


Athletics 

24% 

28% 


32% 

37% 


Music and art 

12% 

19% 


14% 

9% 


Miscellaneous 

20% 

12% 


17% 

12% 


Although among the women there is a slight diffeience in favor of 
only children in the group that has expencnced this phenomenon, the 
difference is refuted in the masculine group where a small diffeicncc 
is found m favor of those who have nevei had an imaginary comrade. 

The locality in which one has spent childhood days does not seem 
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to bear any lelationship to tins pliciioiiienoii. Among tlie men, 17% 
of those who had experienced imaginary companions came from rural 
districts and only 12% of those who did not have the companions In 
the Case of the women, 17% of tliose who did not have imaginary 
companions lived in the countiy as compared with 15% of those who 
had this unreal companionship 

3 Fefcis Conteninig the Imaginary Playmate According to data 
obtained in this study, the imaginary companion does not appear as 
early in the life of the child as has been supposed hy many psycholo¬ 
gists. Among the gills, the age at whicli the imaginary companion is 
most likely to appear is between 5 and 7 years of age Boys cxpcueaccd 
tills phenomenon at a considerably later age than did girls One-third 
of the group fixed the age of the first appearance of the imaginary 
playmate at the stage between 7 and 9 years of age. 


TABLE 2 

Occasion ior the First Appearance or the Imaginary Comrade 


Occasion 

Females 

Males 

Companion just came 
siitUlenly 

+2% 

45% 

Being lonesome 

21% 

20 % 

Having been scolded 

3% 

3% 

Not being able to get 
along with real friends 

3% 

9% 

Character fiom story¬ 
book or pictiiie 

20 % 

9% 

Character from dream 

8 % 

7% 

Being unjustly tieated 

3% 

7% 


Tabic 2 shows the suggested rc.ison for the first appearance of the 
imaginaiy playmate. Foity-two per cent of the girls and 45% of the 
boys testified that the apparition ‘^just came suddenly” with no ade¬ 
quate cause for it On the other hand, 21% of the girls and 20% 
of the boys stated that “being lonesome” caused the first appealance 
of the imaginaiy playmate In the case of 20% of the giils and 9% 
of the hoysy the oiigin of the imaginary companion was traced to some 
story-book charactei oi picture 

Table 3 shows the range of emotions aroused by the playmate in 
his cieator About 80% of the emotions tirouscd in both boys and girls 
were the kindly ones, such as love, respect, sympathy, kindliness, 
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TABLE 3 

Emotions Aroused nr tiic Imaginary Piaym\tii 


Emotion 

Females 

Males 

Lovo 

45% 

34% 

Hatred 

— 

— 

Fear 

1 % 

— 

Resp ect 

12 % 

20 % 

Rivalry 

3% 

11 % 

Anger 

— 

— 

Mastery 

3% 

4% 

Submission 

2 % 

1 % 

Kindliness 

12 % 

9% 

Contempt 

2 % 

— 

Sympathy 

12 % 

11 % 

CunosiLy 

6 % 

7% 

Companionship 

2 % 

37o 


and companionship 71ieie is not one instance of either hatied oj 
anger existing between the cieator and his puppet. 

The child’s attachment to the imaginary playmate is so great that 
38% of the girls and 42% of the boys actually preferred these phan¬ 
tom playmates to any real companions The child loves bis imaginary 
playmate and is apt to attacli great secrecy to him Among the girls, 
only 21 % weie willing to share these companions with anyone. Much 
greater diffidence appears to exist among the boys. Only 17% of the 
boys were willing to share these companions, and but 6% di'icusscd 
their doings with other people. 

The imaginary companion is a distinct personality to the child who 
experiences it. As many as 81% of the girls and 60% of the boys 
testify that the playmate was real to them. Seventv-nine pei cent of 
the former and 43% of the lattei conversed with tins comrade 
“imagining they heard him talk.” In studying the names attached to 
these companions, it was found that the common ones, Ruth, Pauline, 
Sarah, Robert, Oswald, etc, predominated In the case of the girls, 
83% of them, as contrasted with 69% of the boys, attached definite 
names to these companions. 

Table 4 shows the reasons for the choice of a name for the imag¬ 
inary companion. Thirty per cent of the girls and 20% of the boys 
bestowed upon the imaginary companions the names they liked best 
in real life. The girls were found to choose names from story-book 
characters m 33% of the cases, while among the boys the influence of 
the cinema was greater. 
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TABLE + 

Rpason for Choice of the Name of the Imaginary Playmate 


Reason 

Females 

Males 


No reason 

J3% 

5S% 


Name of someone 

liked 

30% 

20% 


Name of someone 

disliked 

_ 

_ 


Name of hero or 

lieioine worshipped 

2 % 

8 % 


Name of storv-book 

character or picture 

33% 

5% 


Name of a movie star 

2 % 

12 % 



Childien were found not to crave coinpaiiionb of essentially the 
same ages as they Their imaginaiy companion, like the real com¬ 
panion, IS rarely cYcr younger than his creator There is a definite 
tendency among both boys and girls to create companions who arc 
older than they Much the same was found to be true in the ease of 
the sex of the imaginary companions. More than half of the subjects 
had real companions of their own sex and cieatcd imaginary com¬ 
panions who were also of the same sex, Not one boy and only 8% 
of the girls who enjoyed the real companionship of the opposite sex 
cared to cieate an imaginary companion of the same sex 

The prevailing view of the psychologists cited above seems to be 
that the child loses Ins imaginary companion when he enters school, 
or at least, as he matures, Foity-eight per cent of the boys were 
found to be carrying on the imaginaiy friendship after the age of ten, 


TABLE 5 

Occasion or Tire Last Appearance of the Imaginary Comrade 


Occasion 

Females 

Males 


Entrance into school 

11 % 

20 % 


Companionship of other children 

33% 

33% 


Sudden disnppeaiance 

4+% 

13% 


Interference of outsiders 

3% 

7% 


Disagicement with imaginary 
companion 

1 % 

_ 


Shamefulness 

3% 

— 


Entrance into college 

1 % 

— 


Falling in love with real 
playmates 

3% 

_ 


Imaginary companion “died” 

1 % 

— 
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while one-fourth of the girls brought the imaginary companion with 
them into adolescence. In most of tlic subjects, the occasion for the 
last appearance of the imaginary playmate was haay. In. Table 5 
are presented reasons for the last appearance of the imaginary com¬ 
rade 

Summary and Conclusions 

1, The creation of the imaginary companion seems to occur 
more often among guls than among boys More than half the girls 
and almost as many boys have maintained a constant companionship 
with their imaginary fi lends. Almost two-fifths of the girls and one- 
fifth of the boys have had more than one imaginary companion 

2 According to the indices used in this investigation, the back¬ 
ground of the child who has cxpeiienced the imaginary comiade does 
not differ materially from that of the one who has not had these 
friends The information seemed points to the need for more ex¬ 
tensive investigation in this field 

3 The age at which the imaginary companion makes its first 
appearance is considerably older than has been supposed. Among 
the girls, the most frequent time is the age between five and seven* 
A great number experience the imaginary playmate foi the fiist time 
after the age of ten The boys experience the phenomenon at a con- 
sidciably later period ; the most frequent stage, here, is after the 
age of ten 

4 The occasion for the first appearance is indefinite in the minds 
of almost half the subjects Where the reasons are stated, ^'lone- 
somencss/^ and inspiration from a “story-book character” are the 
causes most freq.ucntly ascribed, 

5 In geneial, the companion is very much treasuied by the 
child In four-fifths of the cases, the companion aroused kindly emo¬ 
tions in the creatoi, there is no instance of either hatred or anger 
existing between the creator and his creation. 

6 In general, the child does not like to share his imaginary 
companions, nor does he care to discuss their doings with other 
people Boys show greater reticence than girls in this mattei. 

7. The imaginary companion is a distinct personality to the 
cliild who creates him. In most cases, this comrade can be seen 
and heard as if he were real Girls seem to be moie under the influ¬ 
ence of the illusion than boys. 

8. Girls are, also, more apt to attach names to then imaginary 
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companioiib than boys arc. The reason for the choice of a name is 
incle/initc m most of the cases, but more so in the case of the boys 
than with the gnls The reason most frequently given is the name 
of someone liked, or of a story-book character 

9 It appears that there is no definite tendency in a child to 
cieatc children of cither his own age or sex, although there is evidence 
that the child docs not like to have either living or imaginaiy com¬ 
panions who aic yoimgei than he, 

10, The Inst appeal ance of the imaginary comrade occurs much 
later among the boys than among the gills Among both groups the 
most fiequcnt time is aftei ten years of age One-fourth of the 
girls and almost lialf of the boys have maintained tins friendship 
up to the piesent time 

11 Vciy few of the subjects can assign definite reasons for the 
hist appealance of the imaginary companion, but this ib cspeciiilly 
true of the male group Where reasons arc given, the most significant 
one seems to be the companionship of other children. 

Questionnaire 

Coluwbtn Um*vcrstty, New York City 

Please answer the following questions as truthfully and as accurately 
as you can In most cases, you have to check the correct word, in a few 
others, one-word answers are required. You need not put your name on 
the paper, as we are interested in group recoids rather than individual 
cases 

Sex Age , , Grade in School 

Subject of major interest m School 
Hobby or special Iciiiire-time activity 

1 Arc you an only child? Yes No 

If not, specify the number of younger brothers* 

older brothers 
younger sisters 
older sisters 

2 Where did you spend your childhood? City Country 

3 With whom did you live during childhood? Both parents 

Fnther only 
Mother only 
Relatives 
Strangers 
Institution 

4 - How old were you when yon entered the elementary school? 

5 As a child did you have many playmates? Yes No 

6 Approximately how many companions did you have? 

7 In general, were your companions older, >oungcr, or of the same 

age ns yourself? 

Older YoLiigcr , Same age 
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g Were most of your childhood friends girls or boys? 

Gills Boys 

9 Did you evei have an imaginaiy playmate? Yea No 

L How old were you when the imaginary playmate appeared to 
yaii for the first tune? 

23 + 56789 10 Ovei 10 

2 What was the occasion for the first appealance? 

Just emne naturally, 

Being lonesome 
Having been scolded 
Being unjustly treated 

Not being able to get along with real friends 
Cliaiacter from, atoiy or picture 
Character from a dieam 

3 Did this imaginary conuadc appear to you once, moie than 
once, or as steady companion? 

Once More than once Steady companion 

4 What were the occasions, if any, of the subsequent appearances? 

Same as for first appearance 
Desiie to see companion again 
Companion just appeared suddenly 

5 Was this playmate real to you? Yes No 

6 Did you converse with this comrade imagining that you heard 

him talk? Yes No 

7 Did you see this playmiite as dearly as if he were real? 

Yes No 

8 What was the sex of the companion? Girl Boy 

9 Was this playmate older, younger, or of the same age as you? 

Older Youngei Same age 

10 What was the name of this playmate? 

11 Can you give a reason for this name? 

No reason 

Name of someone liked 

Name of someone disliked 

Name of hcio oi heioine woishipped 

Name of story-book chaiactcr 

Name of n movie atai 

12 What emotion did this playmate arouse in you? 

Love , Hatred Feai , Respect Rivalry 

Anger Masteiy Submission , Kindliness 

Contempt , Sympathy Cuiiosity 

13 Did you prefer to play wtli this imaginary comiade rather than 
with real playmates? Yes , No 

Oi did this imaginary playmate come to you only when you could 
not have the company of real cluldren? Yes, No 

1+ Does the playmate ever appear to you now? Yes . No 

If not, approximately how old were you when this playmate 
ceased to appear? 

S 6 7 8 9 . 10 Over 10 

15 Did any of your real Lompaniona shaic this imaginary playmate? 

Yes No 

16 Did you like to speak to older people about this imaginary 

playmate? Yes, No 
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17 Did you have more than one imaginary playmate? 

Yes No 

18 In -vvliat respects did this second playmate resemble the first one? 

Age Sex Appearance EmotionH aroused 

19 What was the occasion of the last nppearnnee of the imaginary 
playmate or mates? 

Entrance into school 
Companion*=«hip of other children 
Sudden disappearance 
Imcrfcience of outsiders 

Disagreement with the imaginary playmate 
Shamefulnesg 

20 Any additional incidents you would like to list m connection with 
the imaginary playmate not covered in the above 
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UNE fiTUDE DU CAMARADE IMAGINATRE AU MOYEN DE 
QUESTIONNAIRES 
(Resume) 

Sepc cent, gn ^tucliants iinivcrsitaires, dont 393 femmes et 308 hommes^ 
ages de IS ^ 40 ans^ I’fige moyen 4tant dc 18 h 19 ansj ont rcponclu ^ un 
questionnaire fait dans le but de d6terniiner la fi^quence de i’apparence 
et les traits caractenstiques g6ii6raux dii “camarade imagmaiie ” Les pnn- 
cipaiix r^sultnts cle cettc etude sont lea siuvants 
La creation du camaiade imaginaiie semble plus frequente che/ les filles 
que cliez les gargona Le imheu et TetaC social gdn^ral de Penfant qui a 
un camarade nnagmair^i ne sont pas tres di{f6rcnts de ceux de Penfant qui 
n’a pas ^prouve cet phenomcne Chez les filles, Tage niiquel le camarade 
imaginaire se montie pour la premiere fois est entre 5 ct 7 nns, tandis 
que chez leg gargons* e’est gen^ralemcnt apres I’age de 10 ana Le sentiment 
de solitude et I’mspiration d’un pefsonnage de quelque conte sont les causes 
lea plus usuellea de la premifire apparence du camarade imagmaire Dans 
la pliipart des cas, Cc camarade jmnginaire est tres aiind de I’cnfant, qui 
n’ftime iii i Ic partaget ni ^ k diacutcr Le caniaqade imagmaire a 
nom distinct et une personnalit6 distinctc, qui devicnncnt si vivanta que 
Penfant crolt il la realit6 du camaiade La deinkic appaience du cama^ 
rade imagihaire a Ueu generalement apr^s PAge dc dix ans 

HURlOCit ET Buestein 


EINE FRAGENBOGENUNTERSUCHUNG DES “IMAGINAREN SPIEL- 

GEFAHRTEN” 

(Refcrat) 

Em Fragebogen zur Bestimmung der Haufigkeit imd der allgeinelnen Eig- 
enschaften dcs ^‘imagm^ren Spielgefaliiten” wurde von 701 Studenten und 
Stiidentinnen (308 Mniinern und 393 Frauen) beantwoitet, die zwiachen 15 
und 40 Jahre alt waren und deren dii iclischiuttliches Alter 18-19 Jahre 
war, Die Ilauptbefunde aus dieser Untcisuchimg waicn folgendc 
Die EischafFung ernes imagintiren Spielgenossen scheint ofter untcr Mad- 
chen ala untcr Knaben zu geschehen Die Umgebung und dei allgcmeine 
Hintergrund des Kindes, daa cmeci imagmai-cn Speilgefahrten besitzt un- 
terscheiden sich nicht wcsentlich von denen des Kindes, das eine solchc 
Ers,cheinung nicht erfahien hat Bei Madchen licgt das Altei, worm der 
imaginare Spielgefahrte zum ctsten Mai erscheint, zwischen 5 und 7 Jahren, 
bel Knaben gewohnlich nacK 10 Jahren Die Emaarakeit und die Begeisteinng 
(inspiration) diircli cmen Karakter aus cinem Gcschichtenbnch stellen die 
haufigsten Grunde der ersten Erscheiniing des imaginaren Spielgefnhrtcn 
dar In den rtieisten Fallen wircl dicser imaginare Kamerad von deiti 
Kmde sehr hoch geschatzt, und mit andcren nicht gernc geteilt odcr be- 
sprochen. Der imaginare Spielgelahite hat cmen besonderen Namen und 
eine bestimmte Peisonliclikeit, die so lebendig wJid, dass das Kind an der 
WirklichJcelt dcs Spielgefahrten glaubt Die letztc Erschcinung des imagi¬ 
naren SpielgcBhrten Rndet gcwolunlich statt wciin das Kind mchi a Is zehn 
Jahre alt ist. 


HurlocK und Butistein 



SOME EXPERIMENTS WITH KITTENS ON THE 
SIMPLE ALTERNATION PROBLEM^i 

From the Animal Lahotalary 0} the Department 0} Psycholapy of Columbia 

Uui^vgrsity 


Audrey M Shuey 


Up to the piesent tmie no study on 5>implc altcnijitioii lias been 
performed on cats In fact, only a few studies have been made on 
animals of any soit. Cair tested 8 white rats on simple alteination 
using a T-shaped discrimination box The nuinbci of trials given 
daily vaiied from 2 to 18 On the fust trial every day the path fiom 
the left exit was blocked, the blockings thcieaftcr being changed in 
succeeding trials. When the interval between tiials was 16.5 seconds 
in length the animals weie concerned with the act of eating and 
usually maintained a idatively constant position They weic able 
accoidingly to make a record of 85% correct in from 168 to 588 
trials When the interval between trials was lengthened to 50 or 
more seconds and the rats were free to run around on an adjacent 
table after having been allowed n few bites of food, the animals were 
able to approximate a record of only 70% correct 

Hunter gave 7 rats 10 trials dallv on a discrimination box similar 
to the one used by Carr As in the lattcr*s experiment the alternative 
pathways were blocked from tnal to trial Twelve-second intcivals 
were allowed between trials for eating, during which periods a fixed 
bodily orientation was usually maintained. Final success in the 
problem was icached when the animals could make a score of 87.5% 
collect in 4 successive days with no day’s rccoid below 80% All of 
Huntei’s rats attained the norm in from 10 to 180 tiials 
The present experiments were perfoimcd on the Jenkins’ problem 
box winch was used in a previous cxpciiincnt icported by the writer 
(4). A detailed description of the appaiatiis has been given m tlic 
formei study and in an earlier article bv Jenkins (3), hence only the 

^Accepted foi publication by C J Warden of the Editorial Board and 
received in the Editorial OtHcc, March 28, 1932 
The experiments were performed m the Animal Laboratory of the 
Department of Psychology of CoUimbia University under the direction of 
Professor C J Warden 
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main features need be given here The test cage, the giound plan of 
which IS shown in Figuie 1, was J35 centimeters in diametci. The 
diameter of the inner cage was 45 centimetcis The walls of both 
cages were 45 centimeters high and were made of j4-inch wue mesh. 
On the floor of the test cage were three plates, 1, 2, 3, each 15 centi¬ 
meters in diameter and spaced as shown irt Figure 1. These plates 
were raised 1 centimeter above the floor and weie of the same material 
and color as the floor. They were strung with fine coppei wues so 
that electric shock could be used when desired. A one-way light 
scieen surrounding the box excluded the cxpeiimentci from the view 
of the subject, the cage itself being lighted by a 100-watt Mazda 
bulb above the center of the box 



FIGURE 1 
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The subjects of the experiment iiiclucicd 4 males and 5 females of 
the 82 kittens obseivcd in the wiiter’s study already mentioned* 
Thcbc kittens, the males numbered 20, 21, 22, 23, and the females 
numbered 66, 67, 68, 69, and 70, were all between 11 and 12 weeks 
of age at the beginning of the training on the alternation problem 
When they were staited on this pioblcm, the 9 kittens had all 
reached the point refeired to in the foicgoiiig study as the advanced 
problems of the previous study (4)* This means that all of the sub¬ 
jects used in the present cxpciimcnt had learned to touch any one 
plate, then had learned to touch any two plates, and then all three 
of the plates Each kitten had learned to make this last response up 
to a point of 9 perfect trials out of 10 Therefore, when they were 
introduced to the alteination problem, the animals wcie accustomed 
to reacting to all tluce plates 

The general method of pioccclurc was simple. Tlic outer door, o, 
the means of entiance to the compartment, was opened and closed 
manually by the experimenter The inner door, /, wns held shut or 
was allowed to slide back automatically by the operation of an electro¬ 
magnet When this door was opened tlic animal m the outer part 
was given free access to the incentive in the inner cage Before the 
innei door was released the kitten had to leact by touching one of 
the release plates as determined by tlie experimenter. 

Bits of raw beef and ficsh or canned milk were the incentives 
All kittens were given 12 trials daily, 6 in the morning and 6 in 
the evening, including Sundays, between the hours of 10 and 1 
All animals weic fed m the living quarters immediately following 
experimentation, whcieupon food was removed from them until after 
the subsequent test period All subjects were in good health througlb 
out tile running of the tests 

Since somewhat different techniques were used m the earlier and 
later work, it will be convenient to discuss the results of each sep¬ 
arately 

Experiment I 

In the first experiment although all three plates were available it 
was only necessary for the kitten to touch Plates 1 or 3. If the kitten 
happened to touch Plate 1 on the very first trial it was to touch Plate 
1 on Trials 3, 5, 7, and all the odd-numbered trials thereafter, and 
touch Plate 3 on the even-numbered trials If a kitten touched Plate 3 
on the first trial it was thereafter to begin the daily senes by reacting 
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to Plate 3, altcinatmg on succeeding trials. Whenever a kitten 
touched the wrong plate it was given a mild shock, one that proved 
to be sufficient as determined by earlier tests upon other kittens, For 
shocking purposes, the e.m.f- was set at 400 volts with a current¬ 
leading of 0,04 m a Unless the kitten actually touched the wrong 
plate the trial was considered correct, It lequired, on the average, 
about 5 seconds foi the kitten to touch the plate and secure the re¬ 
ward, and there was approximately 10 seconds between successive 
trials. When the experimenter put the kittens into the problem box 
she placed them in such a position that their heads consistently pointed 
toward the knob of the inner door. 

It Will be noted that the alteination set-up a« used in this expeii- 
ment diffeis from the regular alternation situation as used by Carr 
and Hiintci In their studies it was wholly a matter of choice of 
one of two directions In the present experiment the animal must 
not only choose the path, but also must afterwaid step on a proper 
plate and then turn back to the inner door. Howevei, as the kittens 
had already formed a connection between the stepping on a plate and 
the opening of the door to the food box, it did not seem that the task 
set was fundamentally different fiom the ordinaiy alternation set-up 

When the kittens were tested, however, we noted that they tended 
to go all the way around the inner cage in each tual. If the door did 
not open when it touched one plate, the kitten would sometimes turn 
back; but more often it would go on around the box touching one of 
the other plates on the way This behavior was particularly true of 
kittens No 21 and No 66. The latter kitten would usually take a 
path similar to the following past 1, 2, and touching 3, oi past 1, 2, 
touching 3 and 1, or past 3, 2, touching 1J or past 3, 2, touching 1 
and 3, Another would go back and forth between Plates 1 and 3, by 
Plate 2, i,e., past 1, 2, touching 3, 2, 1, or past 1, 2, touching 3, past 
2, touching 1. 

Of the four animals tested, not one succeeded in mastering the 
problem in the 432 to 1200 tiials given them. As will be noted from 
Table 1, two of the kittens that weie given 1200 trials were success¬ 
ful in only 49 1 and 49.9%, respectively, of the total number of 
trials given, while the third made an average of S3 0% conect Kit¬ 
tens No 20 and No 66 made no improvement in successive qua iters 
of the total number of trials, while kitten No 21 made almost negli¬ 
gible progress Table 2 shows the best records attained by the 
animals throughout the experiment. It will be observed that two of 
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TABI.E 1 

Showing the Perckntage or PerfF'Ct Trims in Each Successive 48, 
WITH Summary, for Each Kitien in Experiment I 


Tnnls 

No 20 

Animals 

No 21 

No 22 

No. 66 

T48 

so 0% 

47 9% 

43.8?'o 

+5 8% 

49'96 

47 9 

39 6 

54 2 

52 t 

97-144 

56 3 

47 9 

52 1 

47 9 

145-192 

56 3 

584 

54 2 

50 0 

193-240 

60 4 

56 3 

52 1 

512 

241-28S 

521 

50 0 

50 0 

417 

289-336 

43 8 

39 6 

50 0 

4S 8 

337-384 

561 

62 5 

58 4 

62 5 

385-432 

50 0 

43.8 

52 1* 

45 8 

433-480 

47 9 

41 7 


50 0 

481-528 

60 4 

27 1 


41 7 

529-576 

60 4 

47 9 


39 6 

577-62+ 

58 4 

66 7 


50 0 

625-672 

43 8 

50 0 


52 1 

673-720 

52 1 

41,7 


41 7 

721-768 

52 1 

45 8 


52 1 

769-816 

60 4 

50 0 


58 1 

817-864 

56 3 

45 8 


45 a 

865-912 

66 7 

60 4 


58 % 

913-960 

50 0 

58 V 


54 2 

961-1008 

SO 0 

54 2 


47 9 

1009-1056 

47 9 

52 1 


54 2 

1057-1104 

52,1 

584 


39 6 

1105-1152 

39 6 

54 2 


47 9 

1153-1200 

521 

52 1 


50 0 

1-288 

53 8% 

50 0% 

SI 1% 

48 6% 

289-576 

53 1 

43 7 


47 6 

577-864 

S3 8 

500 


50 0 

865-1200 

51 2 

55 7 


50 3 

Av 

53 0% 

49 9% 


49 1 % 


^Animal No 22 cliocl at the end of IriaJ 1-32 


the kittens made jccords of II out of 12 successive perfect 
trials or a score of 91 7%, that these same two scoicd 79,7% lu 24 
trials, that one of them scored 72 2% in 36 successive trials, and that 
the othei attained a rccoul of 68 8% over a period of 48 trials This 
latter score was considerably below tlie standai J required by Hunter 
and Can. 

The lesults of Table 3 show that kitten No 20 had a preference for 
Plate 1 throughout, that kitten No 66 had a preference for Plate 3, 
and that kitten No 21 started ^Ylth a preference for Plate 1 hut 
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gradually went more and more often to Plate 3 Of these kittens, Nos 
20 and 66 weie rcquiied to react to Plate 3 fiist in each senes of 
trialsj while kittens Nos. 21 and 22 were requiied to touch Plate 1 
first 


TABLE 2 

Best Records Attained in Experiment I * 


Noim senes No 20 


Animals 

No 21 No 22 


No 66 


12 tr in sue 9179^0(861) 91 7%(603) 66 (326,382, 75 0%(341,6S9, 

401) 807,905) 

24 tr m sue 79 2 (186) 79 2 (587) 58 3 (326) 70 8 (329) 

36 tr. in sue 69 4 (186,861) 72 2 (580) 58 3 (326) 61 1 (329,863, 

1013) 

48 tr in sue 68 8 (469) 646 (580) 542 (526) 62 5 (329) 

60 tr in sue 65 0 (469) 63 3 (580) 500 (326) 61 7 (329) 


^'The percentages indicate the best rccoid for each norm throughout the 
expeliment The stage of learning when each record was made vanes for 
each kitten and is shown in terms of numbei of trials after each percentage 


TABLE 3 

Showing Preferences for Plates 1 or 3 in Experiment I 


Tunis 

No. 

1 

20 

3 

No 

1 

Animals 

21 No 

3 1 

22 

3 

No 

1 

66 

3 

1-288 


43 

733% 

27 8% 73 8% 

38 4% 

19 5% 

77 3% 

289'576 

5S.S 

50 7 

67 4 

18.1 


542 

410 

577-864 

61 1 

46 5 

27.1 

72.8 


21 5 

78 5 

865-1200 

56 5 

45 g 

321 

79 2 


26 8 

73.8 

Av. 

59 4% 

46 5% 

50.2% 

49 5% 


30 5% 

67.8% 


TABLE 4 

Showing the PcrcentaoR or Perfect Initial Choices for 
Each Kitten in Experiment I 


Annnals 


Trials 

No 20 

No 21 

No 22 

No 66 

1-288 

45 8% 

79 2% 

75 0% 

66 7% 

2S9-S76 

56 3 

66 7 


37 S 

577-864 

47 9 

25 8 


83 3 

865-1200 

53.6 

46.4 


78 6 

Av 

50 9% 

54 5% 


66 5% 
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It Will be seen from the data of Tfible 4 that mastery of the initial 
trial of each scries is no indication that the alternation habit has be¬ 
come established, for the two kittens that made the highest scores in 
the test showed little or no mastery of the first trial of the senes. On 
the othci hand, the pooiest of the kittens, No 66, establislied the col¬ 
lect habit of going first to Plate 3, hut continued to go to Plate 3 
tliercaftci, instead of alternating between Plates 3 and 1, 

Experiment II 

It seemed possible that the failure to learn the alternation liabit in 
the above expenment might be due m pait to the specific set-up 
The presence of Plate 2 in particular might have been confusing to the 
animal In oidcr to avoid this difficulty a wnc scicen, wedge-shaped, 
extending fiom the inner to the outer cages and from the top to the 
bottom of the box completely cut oft Plate 2 and made the problem 
box into a 2-way cnculai maze, Since this double partition prevent¬ 
ed the animals from running around the box, wc seemed to have a 
more ncaily typical altcination arrangement 

The 5 kittens trained in Expenment II were given from 240 to 
1500 trials, all experimental procedure and technique being tbc same 
as for the animals in Experiment I These 5 animals had been trained 
to react to Plates 1, 2, and 3, as had the animals in the first experi¬ 
ment reported. 

In general, somewhat better records were obtained in Expenment II 
than in Expenment I. However, even ua the second expenment the 
majoiity of the kittens failed to master the problem. Of the 4 kit¬ 
tens that were given moie than 1100 tnals, two showed no improve¬ 
ment in successive quaiteis of trials. Of the total trials, only 50 4% 
and 51.4%, respectively, were performed correctly The best iccords 
made by these two kittens, No 69 and No 70, were even lower than 
some of those obtained m the first expenment As may be obseived 
fiom Table 6, the highest record these subjects made for 24 successive 
tiials was 70.8% For longci series of trials the highest pcicentngcs 
of perfect scoics ranged fiom 58 3 to 69.4, These scores arc probably 
too low to signify any learning whatsoever. 

The third kitten, No 68, made a somewhat larger percentage of 
perfect trials out of the total number, as may be observed from Tabic 
5 This subject likewise made, on the whole, superior rccoids to 
those of any kitten in Experiment I, having on difterent occasions 
made 11 out of 12 trials perfect, also 19 out of 24, 2+ out of 36, 34 



400 


JOURNAL OF GENKTIC PSYCHOLOGY 


out of 48, and 41 out of 60, or, lespectively, in tetms of percentages* 
91.7, 79 2, 75, 70 8, and 68 3- While lecoids foi this animal are 
not altogether icassuring, there seems to be some slight evidence of an 
impelfectly formed caltcination habit. 


TABLE 5 

Showing the Percentage of Pereect Trials in Each Successive 48 , 
WITH Summary, tor Each Kitten in Experiment II 


Trials 

No 23 

No 67 

Animals 

No 68 

No 69 

No 70 

L+8 

39 6 % 

5+2% 

62 5% 

45 8% 

50 0% 

49-96 

54 2 

62 5 

58.4 

50 0 

+5 8 

97-144 

50 0 

52 1 

50 0 

S4 2 

52 1 

145-192 

47 9 

584 

52 1 

60 4 

60 + 

193-240 

47 9 

6+ 6- 

45 8 

47 9 

417 

241-288 

43 8 


37 5 

41 7 

563 

289-336 

521 


56 3 

50 0 

50 0 

337-384 

50 0 


52 1 

50 0 

50 0 

385-432 

50 0 


54 2 

56 3 

41.7 

433-480 

584 


52,1 

56 3 

54 2 

481-528 

62 5 


68 8 

56 3 

58 3 

S29-S76 

62,5 


56 3 

47 9 

47 9 

S77-624 

60 4 


56 3 

56 3 

64 6 

635-672 

79 2 


54 2 

54 2 

43 8 

673-720 

58 4 


45 8 

39 6 

52.1 

721-768 

50 0 


54 2 

54 2 

41 7 

769-816 

52 I 


54 2 

60 4 

37.5 

817-86+ 

so.o 


68 8 

521 

56 3 

865-912 

584 


62 5 

47.9 

64 6 

913-960 

64 6 


47 9 

39 6 

52 1 

961-1008 

60 4 


584 

584 

45 8 

1009-1056 

66 7 


45 8 

47 9 

417 

1057-1101- 

68 8 


64 6 

54,2 

56 3 

1105-1152 

79.2 


47 9 


52 1 

1153-1200 

52 It 


SO 0 


47 9 

1201-1248 

52 1 


52 1 


521 

1249-1296 

62 5 


584 


52 1 

1297-1344 

66 7 


60 4 


37 5 

1345-1393 

62 5 


56 3 


43 8 

1393-1440 

54 2 


50 0 


56 3 

1441-1488 

56 3 


54 2 


56 3 

1489-1500 

66 7 


584 


521 

1-384 

48 2% 


51 8% 

50 0% 

50 8% 

385-768 

60 2 


55 2 

52 6 

50 5 

769-1152 

62.5 


56 3 

51 5 

50 8 

1153-1500 

584 


54.6 


49 5 

Av. 

57 3% 


54 5% 

514% 

50.4% 


"^Animal No 67 died at the end of Tnnl 240 

fTwelve days' interval between Trials 1170 and 1171 of kitten No 23 



TABLE G 

Best Records Attained in Experiment II* 


KITTENS AND THt SIMPLE ALTERNATION PROB I EM 


O. ^ ^ 

OS so r-. 
so 4“ »n vn 

CO ^ t>. to 
»—f O 0\ NO CO 
On M 3 so N£> 


CvJ SC CSl H- MD 


, to SO ci* CO I 


0» so so 


O VO so 


NO CO 

T* *o cn en to 
1—I O os o\ ON 

I ^ 

<N1 GO to 


to SO , 


»-< lO o Nr* to 


I? 

T-l to C>0 o cq to 
c?s 1-1 m to 

so DO NO 


t3 u V o (j 

3 3 13 13 3 

V) oo 91 CA 

■C 5 a a a c 


9J ^ 

“•S 

ti -u 

-d _ 

E-f S 

# tc 

^ 52 


M CD 
d- DO so o 
00 MD 1-H so . 

to IN, pH t-N r 

I 1 I i 



402 


JOURNAL OF GENETIC PSYCHOLOGY 


Only^ one kitten appears to have definitely established the alternation 
habit This kitten, No 23, made 57 3% peifect responses out of a to¬ 
tal of 1500, the score for the last 1116 tvials being slightly over 60%, 
It IS possible that this animal might have made a higher score if theic 
had not been a 12-day interval sepaiating Trials 1152 and 1153, In 
spite of this fact, the kitten icached iclativcly high nouns on several 
occasions, as may be seen from Tabic 6 He attained a norm of 11 
out of 12 trials (91 7%) five times, and made a score of 83 3% in 
36 tiials covering 3 da)'s’ testing, with no day’s score below 75%. 
Furthermore, this same kitten scoied 80% coirect m 60 successive 
trials, ie, 5 days" testing, with no day’s scoie below 75% These 
latter records arc almost as high as those secured by Hunter and Carr 
Fmthcimoie, if momentaiily one disregards the mam requirement, 
that of stepping on Plate 1 or Plate 3, and notes only the direction 
the annual first took at the beginning of eveiy tiial, he finds that this 
kitten scored 86.1 % out of 36 successive trials, 83 1% out of 48 tiials, 
and 81.7% out of 60 tiials When the data foi the other three 
animals were treated similaily, their best records were not changed 
as in the present case, 

All of the kittens in Experiment H showed a preference for going 
to the right rather than to the left, since they went more often to 
Plate 1 than to Plate 3 This was tiue in spite of the fact that all 
but one, No. 70, were required to begin eiich series of trials with 
Plate 3 The general tendency to go to the right rather than to 
the left was observed in these same kittens in tiials preliminary to 
these on the alternation problem 

Since all kittens favored the right, or Plate 1, it would be expected 
that only kitten No. 70, the one that was required to touch Plate I 
first in each series of 6 trials, would show a large pci cent age of perfect 


TABLE 8 

Showing the Pekcentage or PcRrncr Initial Choices for 
Each Kitten in Experiment II 


T rials 

No 23 

No 68 

Animals 

No 69 

No 70 

1-384 

18 8% 

S3 1% 

68 B% 

54.7% 

385-768 

40 6 

68 8 

46,9 

54 7 

769-1152 

62 5 

53 1 

42 9 

65 6 

1153-1500 

70 3 

39 1 


70 3 

Av 

48 1% 

53 5% 

52 9fo 

61 3% 
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initial choices Table 8 shows this to be true A comparison of 
Tables 7 and 8 indicate that, while the percentages of pci feet initial 
choices by kittens No 23, No* 68, and No* 69, weic low, yet they 
were higliei than the total percentages of times Plate 3 was touched 
coriectly That is, the less favored plate was more likely to be 
touched in the first scries of 6 trials than in the succeeding trials It 
is interesting, finally, to note that the best kitten in the last quaiter 
of the 1500 trials made a perfect scoic in 70 3% of the initial choices, 
while in the first quarter the concsponding value was only 18 8%. 

It should be pointed out that aftci evety tu«il the kitten was lifted 
out of the food compaitmcnt thiougli the top of the innci cage and 
placed on the top of the outer cage while the experimenter placed a 
bit of meat in the center and closed the door for the next trial 
Although these operations requned only about 10 seconds, the ani¬ 
mals wcie observed to wandci about on the top of the box and thus 
loose their orientation fiom tiial to trial As we have noted before. 
Can found tliat wlien he removed his rats to a ncaibv table top m 
between tnals for 50 or moic seconds the percentage of correct 
choices was decreased from 85 to 709^ Piobably our animals would 
have made higher scores if they had been tiansfericd directly from 
the food box to the entrance box* It has been noted that better 
lecoids weic obtained under the conditions of the experiment where 
the animals were prevented from running around the box dining 
the trials, But even heie the animals were requned not merely to 
go to the right or to the left, hut to touch a plate in the appiopriatc 
segment and then to turn back to the food box This additional 
requirement seems to have added something to the difficultv of the 
problem as compared with the usual simple-alternation teclmique 

Summary 

1 After 9 kittens had learned to step on all three plates of the Jen¬ 
kins' problem box, an attempt was made to establish in them tlic 
habit of reacting alternately to the light and left plates 

2 In Expeliment I, which permitted access to the unused Plate 
2, little evidence of a consistent habit appeared, although from 432 
to 1200 tiials were given to the animals. The best record over a 
period of 36 tiiak was 72 2%, attained bv the kitten on Trial 580 

3 In Experiment II, in which access to Plate 2 was prevented by 
a screen, the results were somewhat better where 1100 to 1500 trials 
were given A fairly consistent alternation habit was established in 
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one kitten, the best lecord being 83.39'o for Trials 643 through 678 
and 80% foi Trials 631 through 690, 
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QUELQUES EXPERIENCES AVEC DES PETITS CHATS SUR LE 
PROBLfiME D'ALTERNATION SIMPLE 

(Resume) 

Aprea que neuf petita chats, Ages de U A 12 scmainea, avaient appiui A 
rr^ettre le picd sut* toiites les tiois plaques dc ta boitc a piobldmes de Jen^ 
kms, an a esaaye dc faire acqutrlr au\ chats Thabitiide de reagir clans' Ics 
^preiives alternies aux plaques dioite ct gauche On a fnit dou/e cpi'e,uvcs 
par jour, 6 le matin ct 6 Ic soir, avee dii bocuf et du lait comrnc r6com- 
pciise et iin choc comme piinitioii On s’est scrvi de quatre des animaux 
dans la premiere expeiience oii l‘on a permis Vaecca A la plaque du centre 
Auciin animal de cc groupe n’a clonne un meilleur resultat cjuc celui cle 
72j2 pour cent dans une penode de 36 epreuves bien que Von ait fait suhir 
dc 432 h 1200 epreuves h chacun On a fait subii de UOO a 1500 epreuvea 
A cinq animaux dam une seconde expeiience ou Pacc^s A la Plaque 2 a 
cmpeche par un ecian dc fil de fer en forme de com s’etendant dca cages 
mt^rieurea aux cages ext6rieures. On a etabh une habitude assez conatante 

d’alternation chez un petit chat qui a donn^ im leaultat de 83,3 poui cent 

correctea sur une p6riode de 36 eprcirves et un resultat de 80 pour cent 

correctes sux une pdriodc dc 60 epreuvea 


Shuey 
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BINIGE VERSUCHE AN KaTZCHEN MIT DER BEINFACIIEN 
ADWECHSLUNGSAUFGAliE 
(Rcferat) 

Njichdem neun Katzchen, U bis 13 Wochcn alt, gcicrnt batten, auf allc 
drei Flatten der Aufgabcnkistc (problem box) von Jen kina zu iretcn, ver- 
suchten wir, in ihnen die Gcwohnhcit /u foiincn, in abvvcchscinden Proben 
(trials) abwech^?elnd auf die reebte und die linke Platte zu treten Es wiir- 
den taglich zwolf Froben gemacht, sechs morgens und secha abends; nla 
Lohn dienten Rintldeisch und Milch, und ah btinfc (liente clekcnsclici 
Rciz In dem ersten Versiich, in dena die mittlcrc Platte betreten werden 
durfte, will den yicr von den Tiere verwendet Kein Tier aiis dicser Gruppe 
cizveUe eine bcsseic (record) ab 72 2% wobrciul cinct Pcvlodc, die 

sicli ubei 36 Pioben er^tieckte, obwohl nii jedem Tier +32 bis 1200 Probcii 
gcmaclit wurden In cincm zwciten Vcrsucli wurdc nn funf Ticreii IlOO bi-s 
1200 Proben gemacht In dicsem Vcrsiich wurde der Ziigaiig zii der /weiten 
Platte nut einer keilformigen Drabtmnschcnschutzwand (wire incsh screen), 
die sich von den inneren /u den ausseren Kaiigen crstrcckte, vcrspcrrt 
In cinem Katzchen bildetc aich cinc /icmlich bcstaiidigc Gcwohnhcit der 
Abwccbslung (aUcrnation habit) Dieses Katzchen erzieke in 36 Ver- 
suchen cine Leistung voii 83 3% an richtigcn Wahlcn, und w.ihrend eincr 
Penode, die sich uber 60 Versuchen erstrecktc, cine Lcistung voji 80% 

ShU£Y 



LEARNING VERSUS SKILL IN RATS*t 

From ihe Anihopoid Experiment Stniioji of Yale Vttiversityy 
Oraiiffe Park, Florida 


Joseph G. Yoshioica 


Learning expeiiments with animals in general are beset at the start 
with one outstanding difficulty, namely, that we must let them know 
what to do, but have no adequate means to do so Verbal instruction 
being out of the question, we icsort to a lather ciude method of 
putting them in a given situation and letting them find out for 
themselves the nature of the pioblcm and its solution, trusting to 
luck that they will do so Under such a clicumstance, there is no 
assurance, if a solution is made, as to whether it has been reached 
deliberately or fortuitously, If a solution is not achieved, it is 
equally doubtful as to whether the failure lies in the difficulty of 
understanding what is to be done or in solving the problem If, 
however, the solution is repeated consistently in subsequent trials, 
It IS assumed that the animals have learned the problem This 
empirical practice seems to have surmounted the obstacle that learn¬ 
ing experiments with animals must be earned out without instruction, 
but in reality it has not a whit obviated the intrinsic difficulty 
pointed out above, as is shown by diveigent opinions and practices in 
selecting “learning scores^* and by heated discussion about validity 
and reliability of ma^e learning 

Some time ago the writer proposed a view (2) that maze learning 
consists at least of two phases, learning proper and acquisition of 
skill, and implied that the usual maze scores represented more skill 
than learning. Maze scores taken with the usual ciiteria, however, 
cannot easily be analyzed into learning and skill scores because of 
our lack of knowledge of the essential nature of maze learning. As 
Hull (1) says, maze learning is not a relatively simple process ns as¬ 
sumed by some, but in reality one of great complexity In order to 
elucidate further the learning and skill phases of performance by rats, 
a simple learning experiment was peiformed, wherein the elements in- 

• Accepted hy Calvin P Stone of the Editorial Board and tcceivcd in the 
Editorial Office, February 29, 1932 

tStudiea from the Behavior Reaeaich Fund, Chicago Series B, No 183 

^06 



LEARNING VERSUS SKILL IN RATS 


407 


voived in learning could be specifically stated and the mastery of 
these elements could be scored without ambiguity The following 
paragiaphs will dcsciibe the procedure and lesults 

Method or the Present Experiment 

Thirty-three albino and pied rats, about 4 months old, mostly 
males, selected at random from oui stock colony, wcic put to a simple 
task of eating 10 large-sized sunflower seeds in 10 minutes in a new 
situation The animals had been rcaicd in the stock-ioom, iiat) 
never before been, taken out of tlie room, iioi been used in any ex¬ 
periment, and had eaten no other food than milk and the Steen- 
bock diet Starting at 10 a m daily they were taken to the 
experimental room in gioups of five oi six and placed inclivuluallv 
within an enclosure standing on a linoleum floor and surrounded by 
a sheet-iron wall, 14 inches square and 12 inclics high. Ten sun¬ 
flower seeds, about 14 mm. long, 8 mm wide, 5 mm thick, were 
piled up at the ccntei of the floor within the enclosure Two such 
enclosures were used so that two animals could be tested simul¬ 
taneously After 10 minutes the animals were taken out, and a 
record was made as to the number of seeds eaten, the number of 
husk-fragments, the number of feces, if any, and whether traces of 
urine were present In case an animal ate 10 seeds in less than 
10 minutes he was taken out as soon as tlic last seed was finished, 
and the time was noted. This daily test continued for 15 days. 

Experimental Data 

Learning in this experiment involved habituation to the new situa¬ 
tion and consumption of a definite quantity of new food within a set 
time limit. It was observed that on the first day all the animals 
were very much upset in the enclosure, 27 out of the total 33 de¬ 
fecated, 2 urinated, some explored frantically, trying to escape, and 
others sat immobile because of fear. None paid any attention to the 
seeds at first, and although 11 of them later nibbled at them, no rat 
succeeded in eating 10 seeds. On the second day, 10 animals attacked 
the seeds, 2 of them finished 10 seed's, and the number of rats de¬ 
fecating dropped to 13 The degree of habituation to the new 
situation (enclosure) was roughly proportional inversely to their 
emotional excitement expressed beliaviorially by defecation, and so 
was scored in terms of defecation. Table 1 shows the distribution of 
rats defecating and urinating and the frequency of defecations on 
succeeding tests. 
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TABLE 1 


Day 

1 

2 

3 

4 

5 

6 

7 

$ 

9 

10 

11 

12 

13 

14 

15 

No of rats 

defecating 

27 

13 

11 

11 

9 

7 

6 

5 

5 

5 

6 

2 

2 

2 

2 

No of feces 

82 

39 

39 

23 

30 

19 

14 

12 

12 

9 

18 

6 

4 

4 

4 

No of rats 

urinating 

2 

4 

1 

1 

1 

2 

3 

I 

3 

2 

0 

2 

0 

1 

0 


Tlie number of the lats defecating and the numbei of feces per 
trial are distributed in the manner of the usual crroi or time scores, 
i e, starting high and dropping down markedly in the first few days, 
and thereaftei gradually levelling off, The number of rats urinating, 
however, showed no such tendency. Two or thiee exceptional rats 
urinated daily throughout the period The numbei of feces per rat, 
that iSj the quotient obtained by dividing the second row by the first 
row of numbers in Table 1, failed likewise to show a progressive 
degree of habituation Explotatoiy movement in tlie enclosure was 
found too inconstant to be a mcasuie of habituation, for some rats 
moved about freely from fear, others from familiarity, likewise, some 
rats sat still from fear, othcis from complacency In general, habi¬ 
tuation in a new situation by the animals is inversely proportional to 
emotional excitement, as mentioned above, and may be scored ob¬ 
jectively by the presence or absence of defecation, prove further 
that defecation indicates emotional excitement and hence less habi¬ 
tuation, a relationship between defecation and tlie first attack on 
the seeds (more habituation) was sought and expressed m terms of 
YuIe^s (3, pp, 25-39) coefficient of association, From the data 
obtained on the first day each rat was scored for defecation and for 
eating the seeds The coefficient of association between these two 
scores for the group was found to be —^,41 Many rats that de¬ 
fecated did not eat the seeds, while others that ate the seeds did not 
defecate In this connection, it may be of interest to mention another 
coefficient of association in behavior between two different situations. 
Twenty of these rats were used latei for another experiment and 
ran a diamond maze From the data obtained on tlie first day in the 
enclosure and the coiresponding data in the maze each rat was scored 
foi sitting in these two situations The coefficient was —26, and 
insignificant. The rats that remained immobile in the enclosuie did 
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not necessaiily behave likewise in the maze* Otliers that wcic active 
in the enclosuie were not necessarily so active m the maze. It seems 
that each new situation may excite the same rats differently and that 
no prediction can be made on the excitability of an animal in a new 
situation from its behavior m a previous situation Emotional ex¬ 
citability IS generally ignored in learning scores, but, since tlicre is a 
slight negative association between excitability and learning, as shown 
above, emotional scores such as can be obtained fiom the fiequcncy of 
defecation may be of use in weighting individual scoics in a learning 
experiment in which finei individual diffcicnccs aic souglit For 
example, a rat that scored the same in maze leainmg as another, but 
had had less piactice m peifccting the Icainmg tlian tlie lattci, be¬ 
cause of its higher excitability, and, consequently, of longei time 
needed foi habituation, can have its leainmg score made higher by 
weighting in refeicnee to its emotional scoic. 

The next measiiie of learning considered pertains to eating the 
sunflower seeds. Table 2 gives the learning scores obtained with 
different criteria The first row of Tabic 2 gives the distribution of 
lats that began to cat the seeds for the first time on dilfcient days 
On the first day one-thiid of the group attacked tlic seeds, and 
thereafter one or two rats were added daily to the list of learners, 
and at the end of the experiment only four rats remained unre¬ 
sponsive This distiibution ranks the individuals m terms of mastery 
of this phase of Ictxrning, but is relatively unstable because some 
rats that ate the seeds on tlie first day did not necessarily keep on 
eating on the subsequent days A more stable distribution for group 
comparison is given in the second row of Tabic 2, where the rium- 
bei of rats eating seeds on a particular day is tabulated. The num¬ 
ber of learners increased gradually fiom 11 on the first day to 26 on 
the last day* Figure 1 shovre the curve denoting the distiibution of 
learners. 

Next wc may consider learning as measured by meeting the time¬ 
limit requirement, that is, to eat 10 seeds in 10 minutes. The third 
lovv of Table 2 gives the distribution of rats fulfilling the icquirc- 
ment. On the first day no rat met the criterion, from the second 
day to the tenth day the number of perfect learners increased steadily, 
and thereafter there was no significant uicieasc, the curve as plotted 
m Figure 1 (broken line) showing a plateau at this stage, and at 
the end of the experiment seven had failed to meet tlie criterion 
This distribution repicsents the group performance scored in refer- 
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ence to all the criteiia set for the learning, and is to be used for 
group comparison The individual ianting was obtained by sub¬ 
tracting the number of perfect learncis on a paiticulai day fiom 
that on the succeeding day, and is shown in the fouith low of Table 
2, This distribution leprcseiits the individual differences in meeting 
the learning criteiia The negative number on the 6th, 11th, and 





Learning Scores 
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IS given in minutes 
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14th d<ays means that one lat that made a perfect score on the pre¬ 
vious day failed to do so* By making the critciia more difficult to 
meet, say, eating 10 seeds in 10 minutes for 2 successive days, the 
negative number can be eliminated For still finer individual dif- 
feientiation the steps that each individual had taken before icaching 
the stage of perfect learning were considered, and an enor score was 
assigned to each as folloAvs. for each seed left uneaten one point was 
given as an enor* If none of the seeds was eaten throughout the 
learning period, the error scoic would amount to 150 From this 
total one point was subtracted foi each seed eaten so that a rat that 
had eaten the greatest number of seeds would have the minimum 
error scoie After icaching the stage of perfect learning, the indi¬ 
vidual error scoie does not change since the daily error score will be 
zero* Hence, eirors thus scored rank the individuals in terms of 
relative difficulty foi perfecting the learning Figure 2 gives the 
individual distribution in terms of errois. The piling-up of indivi¬ 
duals on the last score was due to the fact that five rats had not yet 
learned perfectly at the end of the experiment An extension of the 
test for a few more days would have diffeientiated these backward 
animals 

A more conventional way of plotting a learning curve is in terms 
of some phases of performance, and to one of these we now direct 
our attention Learning m this experiment can be expiessed m 
terms of the numbei per rat of seeds eaten daily This number is 
shown in the fifth row of Table 2, and is plotted m Figure 3 The 
curve shows the typical characteristics of a learning curve It is 
noted, however, that the averages of seeds eaten daily at the plateau 
were between 6 and 7, but, as shown above, at this stage about onc- 
third of the group were eating 10 seeds daily, liaving reached tlic 
maximum learning The low gioup averages were caused by zero 
scores of some lats that had not yet begun to eat a single seed If 
learning is to be expressed by the average number per rat of seeds 
eaten daily, zero scores should be excluded since we want to show 
here the process of Icaining from the point when the rats began 
to eat seeds to the final stage when they learned to eat 10 seeds* 
This was done, after excluding the zeio scores the distribution be¬ 
came as shown m the sixth row of Table 2 and as plotted in Figure 
3 (broken line) Heie in the plateau stage the aveiage number per 
rat of seeds eaten daily was between 9 and 10. This is more m 
agreement with the result obtained fiom the distribution of perfect 
learners 
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Learning in this experiment can also be expiessed in tcims of 
average time consumed per rat to eat one seed Such is shown in the 
seventh row of Xable 2, and is plotted in Figure 4. The curve con- 
foims moie or less to a typical learning curve Attention must be 
called, however, to the fact that from the 10th to the l5th day, 
excepting the lltli day, the aveiage time per rat to cat one seed was 
less than 1 minute. The learning ciiteiion required the rat to eat 
10 seeds in 10 minutes, oi approximately one seed in 1 minute 
Here the petformance oveishot the criterion, and hence should be 
regarded as lepresenting skill, and not learning The objection to 
including zero scoics in computing the average number per rat of 
seeds eaten can be laised here as much as to the similar inclusion in 
computing the average time to cat one seed, A rat tliat did not 
eat a single seed in 10 minutes could not be given any time scoie 
because the time was indeterminate, not zero. The avciage time 
given above was obtained by dividing the total number of seeds 
eaten on a paiticular day by the total time spent and by dividing the 
quotient again by the number of rats in the gioup Thus the non¬ 
eating rats were given zero for time score, Avliich was both impossible 
and absurd When the zeio scores were excluded the distribution 
took the form given in the eighth row of Table 2, and plotted in 
Figure 4 (broken line) Here, after the sixth day the average time 
per rat to eat one seed was less than 1 minute, indicating an eaily 
onset of skill. 

Skill in this experiment can be shown m anothci way The num¬ 
ber of husk-fragments of seeds eaten was averaged per rat per seed, 
excluding zero scores, and tabulated foi consecutive days, as is shown 
in the ninth row of Table 2, and plotted in Figure 4 (ciosscs) It 
was observed that m the beginning the rats chewed up the husk Into 
many fragments in opening the seed, but as they became more 
adapted to this food they were able to open the seed quickly by 
breaking the husk into a few, laige fragments As shown in the 
cuive, after the sixth day the average number of fragments was 
about 3 per seed Skill represented here is iii perfect accord witii 
that shown by the average time foi eating one seed. It is said, there- 
foie, that skill can be demonstrated m a learning experiment by 
time scores when ciitcria of learning are unequivocal and definitely 
stated, or by independent scoring foi some phases of pcrfoimance if 
such can be isolated 

Summarizing, one may say that in a simple learning experiment 
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With lats, wherein leaining involved habituation to a new situation 
and eating 10 sunflower seeds in 10 minuter, to which they had not 
been accustomed, it was shown that the degree of habituation could 
be scored objectively by frequency of defecation, indicative of emo¬ 
tional excitement, and learning propci by various scoring systems, 
For group compaiison of learning the distiibution of rats in terms 
of learning criteria seemed the most suitable because it represented 
the group perfoimance scored in terms of the set criteria For in¬ 
dividual differentiation of learning erroi scores were found to be 
the best because they diffciendated the individuals the most, and 
It was suggested that these scoies, cirors oi otherwise, could further 
be improved by weighting in terms of the emotional scores obtained 
for habituation. Learning was scored also, fiist, in terms of the 
average numbei per lat of seeds eaten daily, and, secondly, in terms 
of the average time consumed per rat to eat one seed Exclusion of 
zero scores from the computation of the averages m these two cases 
gave results more in agreement with the results obtained by the 
criterion method Skill was demonstrated by the time scoies when 
tlie average time for eating one seed became less than 1 minute, thus 
the speed icaching below the time limit allowed by the criteria 
Skill was also dcmonstiated by the average number of husk-frag¬ 
ments per seed eaten, and these two methods showed fan agreement 
in the trend of skill. 

In conclusion, it is said that skill can be differentiated from learn¬ 
ing in a learning experiment with rats when the criteria of learning 
are unequivocal and definitely stated or when some phases of per¬ 
formance indicative of skill can be isolated, and that scoring for 
learning and the basis of such scoring should be made selectively for 
a particular end in view, that is, for group comparison or for gross 
oi finer individual differentiation 

References 

1. Hull, C L The goal gradient hypothesis and maze learning 

Psychol R£V, 1932, 39, 2S-+3 

2. Yoshioka, J G, Wliat Is maze leaining for the int? J Genet Psychol,j 

1929, 36, 51-57 

3 Yule, G U An introduction to the theory of statiatica, Philadelphia, 

Lippmcott, 192+ Pp 420 

Anthropoid Expeliment Station of Yale University 
Orange Park, Florida 



LBARNINO VERSUS SKILL IN RATS 


415 


L’HABILETfi ET L’APPRENTISSAGE CHEZ LE RAT 
(Riautne) 

Une fois par joni pendant quinze jours on. a donn^ ft. trentc-trois rals, 
ages cl^enviLOn qiiatrc mois, In simple tnchc de manger diK semences de 
tournesol cn dix minutes dans iinc situation nouvelle, oCi ils n’avaicnt jamnis 
mange auparavnnt Le degre d’habituation d la situation nouvclle a ^t^ 
evalu6 par la frequence de defecation pendant le test, laqiiellc a indiqu6 
un 6tat tres 6motif On a 6valu£ I'apprentissagc (1) par tn distribution 
des rats q\\i ont commence h manger les scmencca, (2) par la distribution 
dcs rats qui ont atteint un npprentissagc parfait, (3) par les erreurs (le 
nombre de semences non mangees), (+) le noinbre moyeii dc semcnccs 
mangles par chaque rat, (5) pai le temps moyen mis par chaque rat pour 
manger line semence (2) a 6t6 le meilleur pour In comparaison collective 
parcc qii’il a respiescnte Ic rendement du groupc nttcignnnt les enteres dc 
Tapprentissage (1) n reprdsent6 Tappreiitissagc quic aUcint une partie dcs 
critferes (4) et (5) ont montr6 qiiciques phases dc I’apprcntisaagc (3) 
a le plus difFiSienuc les indivuliicls LMiabilctd a £t6 inontrec par les r6- 
suUats de temps (5) quand le temps moyen mis pour manger une semence 
est devenu moins que la limite de temps permise par les entires L'habileti 
a 6te aussi niontidc pai le nombre d'envcloppes de scmences mangles, leqiiel 
est devenu relativement constant aprds un certain jour 
On conclut qu’on pent diffdrencier I’hnbiletfi de I’npprcntissage dnns une 
experience d’apprentissage chez le rat quand les entires de Tapprentissage 
sont non Equivoques on quand on peut isoler quelqiics phases du rende¬ 
ment qiii indiqiient ThabiletE, et que I’Evaluation de Tapprentissage ct la 
base de celte evaluation devraient etre faites nvec choix dans un certain 
but, c’est-h-dire, pour la comparnison collective on pour la diffErcnciation 
individuelle, 

Yoshioka 


GEWANDTHEIT UND LERNEN BEl RATTEEN 
(Ref e rat) 

Es wurde 33 Ratten, ungefahr 4 Monnten alt, taglich fur 15 Togo die 
cinfache Aufgabe gegeben in zehn Minuten zchn Sonnenblummcnsarncn 7u 
essen, in einer Umgebiing, in dci sic iioch me gegessen hatten. Der Grad 
der Gewohnung (habituation) an die neue Situation wurde gerncssen 
(scored) an der Ildiifigkeit der Kotentlecrung wahrend der Prufiiiig Diesc 
Haufigkcit vvies auf die Starke der nffektivea Aufregung hin Das Lcrncii 
wurde gerncssen (1) an dei Veitcilung (distribution) der Ratten die aii- 
fingen, die Samen zu essen, (2) an der VerteiUing der Ratten, die volU 

kommenes Lernen erieicliten, (3) an der Fehlcrzahl (Zalil der ungcfrcsscn 

gelasscncn Samen) , (4) an der Durchschnitiszahl tier von jedcr Ratio 

gegessencii Samen, (5) an der durchschiiittlich zur Verzehning tines 

Samens per Ratte verbrauchte Zeit Dci Massstab (2) erwies aich als der 
beste fur Gruppenvergleichungen, well er die Gnippenleistung darstelltc, 
die die Kntencn des Lernens befricdigte (l) stellte Lernen da, welches 
ein Tell der Kritciien befricdigte (4) iind (5) zeigken einigc Phasen 
dea Lerncna (3) differenzierte die Indmducn am meisten, Gewandtheit 
wurde durch den Zeitverbrauch (5) erwicscn, wenn die durchschnittliche, 
zum Fressen eines einzigen Samens in Anspruch genommene Zeit genngcr 
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vpurde, ala die ausaeiste, den Knteiien niich eilaubte Zeit (time limit), 
Gewandtheit ’vviirde ebcnfalls ciwiesen an der Zahl der Huhenfragmente 
der gefresaen Samen, eine Zahl die nach cinem gewiasen Tag relativ kon- 
stant wiirde. Man zieht den Schliisg, daas die Gewandtheit von dcm 
Lernen in eincm Experiment mit Ratten iintersclueden werden kann wenn 
die Knterien des Lerncns iinzweideutig sind oder wenn einige Phasen der 
Leiatung die aiif Gewandtheit hinweisen isolieit werden konnen, nnd dass 
die Bercclinung (scoring) dea Lernens und die Basieiung soldier Derech- 
imng selektiv unter Besichtigung eineg hcgtiinrnten Zieles, dh,, fur Giup- 
penvergleichung odei fur Diffcrenzieriing der tndmduums, stattfinden soil 
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AGE AND SEX DIFFERENCES IN THE TOY- 
PREFERENCES OF YOUNG CHILDREN*! 

From the College of Education of the VnwersUy of Minnesota 


Harold Benjamin 


In this study an attempt was made to examine the toy-prcfcrcnccs 
of young children, aged two to six years, by observation of their 
choice of toys in a standard situation Six toys were selected on the 
basis of similar size, cost, color,^ and general attractivcncbs for sulv 


TABLE 1 

Certain Features oi Six Toys Used in Preference SeT'Up 


Toy 

Longest 

dimension 

Next 

longest 

Third 

longest 

Movable 

parts 

Chief 

color 

Other 

colors 

Cost 

Car* 

7 0 cm 

3.5 cm 

2 8 cm 

Avhecls 

carmine 

gdt 

lOc 

Girl* 

8 0 cm. 

2 5 cm 

2 4 cm 

arms 

carmine 

flesh 

yellow 

lOc 

Horse® 

POAV- 

7 8 cm 

7 6 cm 

2 6 cm 

rider's 

arms 

carmine 

gilt 

l5c 

der® 

Air¬ 

Il.S cm 

4 0 cm 

3 0 cm 

cover 

wheels, 

carmine 

corn! 

I5c 

plane 

9 2 cm 

7 5 cm 

1 9 cnci. 

propeller 

carmine 

aluminum lOc 

Boy* 

8 0 cm 

3 0 cm. 

2 5 cm. 

head 

carmine 

brown, 

white 

lOc 

lOc 


jects of the particular age group studied A description of these 
toys IS given in Tabic 1. 

The extent to which these toys were comparable may be further 


*Acceptcd for publication by Carl Murchison of the Editorial Board and 
received m the Editorial Office, February 11, 1912 
The writer la indebted to his former teacher and colleague, Lewis M 
Terman, for advice in connection with this study 
The toys were painted a standard color (watcrpioof carmine) by the 
writer 

aedan automobile of composition metal 
girl doll of bisque 

“A mounted cowboy of composition metal 
*A cylindrical vanity case of celluloid 
A monoplane of composition metal 
^A boy doll of bisque 
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estimated by reference to tlie photographs repioducccl m Figures 1 
and 2 

The following proceduic was used in presenting the toys’ 

1. Pei mission to use a child as a subject was secuied by diiect 
request to one oi both of the parents The observer merely said that 
he was trying to find out what kind of toys children weic interested 
in and piomiscd to give a toy to each child who acted as a subject. 

2. Child len were tested in their homes in the pie&ence of parents 
or other adults familiar to them Adults were requited to maintain 
silence during the period of play All othci childien ^Yere excluded 
fiom the room, 

3. The writer said to the child, “Would you like to Look at the 
little playthings I have in this box? Hide your eyes as you do when 
you play hidc-and-seck Turn youi back to me and hide youi eyes 
Don^t peek. I am going to show you these little toys as snon as I 
get them readyIf necessary, the mother was asked to hold the 
cliild^s head so he could not see the toys until they were set up 

4. The toys were; set up on a chair or a chdd’s tabic so that they 
would be on a level with the chdd’s bieast. They weie always 
presented as indicated in Figuie 1 

5* The writer said, ^^All right Now you can look Play with 
any of them you want to ** If the child hung back, the writei re¬ 
peated, “They are fine to play with. Play with any one of them 
you like,” 

6, The amount of time the child played with each toy was 
recorded to the nearest second 

7, At the end of five minutes, the observer took the toys from the 
child and again set them in the starting position The child was 
then placed in a position diiectly in fiont of the low of toys at a 
distance approximately equal to the child's height. As the observer 
did this he said, “Now stand right there, please, so you can get a 
good look at all the toys. Which one do you like the best? I am 
going to give you the one you like the best ” At this point the 
response was usually immediate. In the case of certain younger 
children, two and three years old, it was necessaiy to liave the mother 
say, *‘Bring the one you like best to me. The man will give you one 
to keep, but he has to take the others aw^ay ” 

8 The observer secured auxiljaiy data by questioning the parent 
after the child had made a choice 

The average time per subject for going through the above steps 
was approximately 30 minutes. 
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FIGURE 1 

Six To^b Si r roR PRrsi >ji viiov ro thi Siiujici 



figure 2 

AvoniLR V'lru oi Siv l.o\s Ustn i\ iiir Sruin 
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One him died siibjCLtsi 'i\cie seemed b) selecting!; blocks at landom 
in tiic cit\ of Palo Alto, Califonna, and vicinity, canvasbimr the 
houses in sueeession As soon as the child icn available in an inv 
mediate nei^hboihood bad been tested, the obscivci moved on to 
anothet noi^liboibood situated at a distance oulln.iiily too i^ieat foi 
chilthcii ut these a^cs lu lone become acquainted tlnouiili iieighboi- 
liood plav (about 10 bhjcks) 'Phis piccaiition was taken to avoid 
tlio dangei ol having childicn discussing tlie situation with tiicnds 
who liad alicadv icceivcd one (»i the tovs, When possible, ncigliboi-^ 
hood gioiips of c'hihlicn weic collected ^Mth the absii,taiicc ot then 
mothc/s and wctc lun tfnough tJic test one by one in such <i w,n that 
those who bad alieadv leccivcd tois weie segiegatcd until all wcio 
tested, Such piecaiitions weic, of couisc, alwais taken with Lliildien 
of one family 

Childien of white paientage onh 'svcic used H'liis fact constituted 
the only conscious basis ot selection, aside tiom the age limits im¬ 
posed Vaiioiis ncighboi hoods, langing fiom the w^calthiest to the 
humblest in the paiticul.u comniunitv, wcic used ^ 

No cluldicn weie included who bad cvei attended any school 
othei than the kindeigaiLcn This fact set the uppci age limit at 
appioximati 1\ six veais 'The lowei age limit was set bv the ncces- 
sit\ of getting a definite choice fioni the cliild, Attempts w^eic 
made to get choices in the cases of sevcial vciy voiing cliikhciv (10 
months, ll months, and 12 months') bj the method of taking one toy 
at a time awai fiom the child and cstinuiting the a/nount of div- 
[deasuic shown I'he method was found to be unw'Oikablc in the 
Pruliciilai instances in wdiich it was tiled Definite choice loas sliowii, 
howevei, in the cases of the voiingest child ten used in this study (14 
months) 

The cigc disliibiition of this gioup ot cliildieii is given in Tabic 2 

Bail Seale latings of the occupations of the fatheis of the mcmbcl^ 
of the gioup studied aic given m Table The mean Ban Scale 
lating of 10 30 may be compaied with a mean lating ot 7 02 csti- 
nintcd fui the total adult male population of San Fiancisco, Oak- 
land, and Los Angeles In Tciman and Goodenoiigh fl, p 71) 
Since the United States Census docs not fuinish detailed occupational 
icpojts foi communities of the si/.c of Palo Alto, it was not possdde 

“Onb paicat lefused to allow a cluld to lake the lest, alllioutth main 

pnicnts had to be assiiied that the wn itei as not a toy salesman uitli a 
ilew liigh-picssui e selling scheme 
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TABLE 2 

Age Distriquteon of One Hu k deed CHiLDRPhJ Acrrmfr as SunjEcrs 
IN Tins Study 


Age m montLis No of boys No of girlg Total 


1+ 

1 

0 

1 

IS 

1 

1 

2 

16 

1 

0 

1 

17 

0 

1 

1 

18 

0 

1 

1 

19 

0 

1 

1 

20 

2 

0 

2 

22 

0 

1 

1 

23 

1 

0 

1 

25 

0 

2 

2 

26 

1 

2 

3 

27 

0 

1 

1 

29 

2 

0 

2 

30 

1 

0 

1 

31 

2 

3 

5 

33 

1 

0 

1 

34 

0 

1 

1 

36 

1 

2 

3 

37 

0 

3 

3 

38 

4 

1 

5 

39 

1 

3 

4 

40 

2 

0 

2 

42 

0 

2 

2 

43 

1 

1 

2 

45 

1 

3 

4 

46 

0 

2 

2 

47 

2 

0 

2 

48 

1 

1 

2 

49 

S 

0 

S 

50 

1 

0 

1 

51 

1 

1 

2 

52 

1 

3 

4 

S3 

0 

2 

2 

55 

1 

1 

2 

56 

2 

1 

3 

57 

1 

1 

2 

58 

2 

L 

3 

59 

1 

1 

2 

60 

1 

2 

3 

61 

4 

1 

S 

62 

1 

0 

1 

67 

0 

1 

J 

68 

I 

1 

2 

69 

2 

0 

2 

72 

0 

1 

1 

76 

0 

1 

1 

Totals 

so 

50 

100 

Means 

'14 46 mos 

43 78 mos 

44 12 mos 
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TABLE 3 

Barr Scale Ratings or the Occupations of Fathers of 
One Hundred Chiidrcn 


Rating 

No of boys 

No of girls 

Total 

17 81 

4 

L 

5 

16 71 

0 

2 

2 

15,73 

1 

2 

3 

15 71 

1 

I 

2 

15.H 

1 

2 

3 

15 05 

3 

0 

3 

13.71 

1 

1 

2 

13 31 

1 

1 

2 

13 29 

1 

0 

1 

13 21 

2 

1 

3 

11.74- 

2 

4 

6 

1171 

I 

1 

2 

11 51 

3 

2 

5 

1134- 

1 

4 

5 

11 17 

4 

0 

4 

10 26 

2 

2 

4 

9 72 

1 

1 

2 

9.37 

4 

6 

10 

8 99 

1 

2 

3 

8 75 

1 

0 

1 

8 08 

1 

1 

2 

7.91 

0 

1 

1 

7.79 

0 

1 

1 

7 73 

0 

1 

1 

7 54- 

0 

1 

1 

7 24- 

0 

1 

1 

6 27 

s 

3 

8 

5 81 

3 

4 

7 

4.98 

4 

1 

S 

3 99 

0 

1 

1 

3 62 

2 

2 

4 

Totals 

50 

50 

100 

Means 

10 50 

10 10 

10 30 


TABLE 4 

Percentaces or Fathers of SunjEcre of This Study in Four Occotational 
Groups Compared with Percentages of Adult Male 
Population of Two Cities in Same Groups 


Occupational gioiip 

Pj esent 
study 

San Francisco 
and Los Aiigclca* 

Professional 

17 

2 9 

Commercial 

27 

36 1 

Inriiistrinl 

54 

57 7 

Public Service 

2 

3 3 


♦Figures in this column arc taken from L M Teiman et al (1, p 63) 
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to estimate whether the cliiidren in this group were fai above the 
social level of the average in the community. It is probably fair to 
assume that they were somewhat above that level A comparison of 
the percentages of fathers falling in the four United States Census 
groups with percentages of adult males in San Francisco and Los 
Angeles m the same groups shows a decided overemphasis on the 
piofessional group among the subjects of this study, partly tiaccable 
to a university population in Palo Alto and neighboring towns 
All the childicn in this group were born in the United States, 
with one exception—a child born in England The racial composi¬ 
tion of the gioup IS indicated in Table 5 
Tables 6 and 7 show the final selections made bv the one hunclicd 
children after playing With the toys for five minutes, 

Determining the significance of the diftcicnccs between the choices 
of the two sexes, we secure the results presented in Tabic 8 


TABLE 5 

Birthplaces or Fathers of Subjects or This Study 


Country 



Boys 

Girh 


Total 

United States 


40 

40 


80 

Ireland 



3 

5 


8 

Austria 



3 

0 


3 

France 



2 

1 


3 

England 



1 

1 


2 

Germany 



1 

1 


2 

Sweden 



0 

2 


2 

Totals 


50 

50 


100 




TABLE 6 






FiWAr Toy 

Ciioici s or Fifty Boys 



Ages in 
months 

Car 

Airplane 

Horse Powder 

Boy 

Girl 

Totals 

62-69 



1 2 

1 


4 

54-61 

3 

6 

3 



12 

46-53 

4 

6 

1 



11 

38-45 

4 

3 

1 1 


1 

9 

30-37 

2 

1 

1 1 


6 

22-29 

2 


I 



3 

5 

14-21 

2 

1 


2 


Totals 

17 

17 

6 6 

3 

1 

SO 
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TABLE 7 

Final Toy Choices of Fimr Girls 


Agca in 
months 

Car 

Airplane 

Horse 

Powdci 

Boy 

Girl 

Totals 

7C~76 


2 






2 

62-69 


1 





1 

2 

54-61 



1 

2 


1 

4 

8 

4<i-53 

3 

4 

1 

1 




9 

38-+S 

1 

3 


2 


2 

2 

10 

30-37 

2 

1 

1 



1 

4 

9 

22-29 

1 

1 




1 

3 

6 

14-21 






3 

1 

4 

Totals 

7 

12 

3 

5 


8 

IS 

50 




TABLE 8* 





Significance 

OF Differences between Toy-Prbffrences of Boys and Girls 

Propor- 

Pjopoi- 

\ 




Dtjf, 

Chances in 

non of 

tion of 





1000 that 

boys 

girls 

Diff 


a 


<7 

difference is 

Choice choosing 

choosing 



d 


d 

significant 

Car 

34 

14 

.20 


083 


2 421 

992 

Airplane 

.34 

,24 

10 


090 


1 111 

867 

Horse 

.12 

06 

06 


0S7 


1053 

854 

Powder 

,12 

10 

03 


063 


317 

624 

Boy 

06 

16 

10 


.062 


1 613 

947 

Girl 

02 

30 

2a 


068 


4U8 

999 plus 


*The values given m the fifth column were found by use of the formula 

_ pq py 

(7 ^ Vtr (7 ^ in which (t ^ ~ -- and o- =- The 

ip—p") P p N P' N 

chances iii 1000 that the differences were significant were secured by en¬ 
tering the Kellcy-Wood Table of the Normal Probability Integral with the 
Diff, 

values given in the-column 

CTd 

The results shown in this table clearly indicate that is dis¬ 
tinctly a feminine choice with our group of children Only one boy 
selected this doll Boy was also fairly feminine as a choice The 
third toy designed to catch the feminine eye, the vanity case, was a 
failuie in this respect The diffeience between the sexes in the choice 
of this toy is only a httle more significant than a fifty-fifty chance, 
and what little significance theie may be is in favor of the boys. 

Car comes ncaiest to being the most distinctly masculine toy in 
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this group, with a difference of 2 421 sigmas Altliougli the airplane 
is probably significantly masculine, it has a strong feminine follow¬ 
ing well distubuted through the various age gioups. Horse is almost 
as significantly masculine 

Referimg to the column totals in Tables 6 and 7, further details 
may be noted concerning the relative attractiveness of the toys. 
Almost 70% of the boys divided their choices equally between the 
two transpoitation toys, cat and an plane* A substantial group 
divided their choices again between the oinamental toys, while an 
almost negligible group were concerned with the dolls. Of the four 
boys who chose dolls, it should be noted, two were 20 months old 
and one was 29 months old. The fourth boy was 69 months old, 
however, and the age distribution of doll clioice may, of course, be 
due to chance alone 

The strong interest of the girls in attplane is responsible foi rais- 

TABLE 9* 



Toys with Which Boys Pi ayfd Lonofst 
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TABLE 10 

Toys with Which Girls Played Lonobst 



Cai 

Airplane 

Horse 

Powder 

Boy 

Girl 

Totals 

Played longest 
with finnl choice 

S 

5 

1 

1 

5 

S 

20 

Played longer with 
one toy than 
with final choice 

4 

3 

1 


4 

2 

U 

Played longer with 
two toys than 
with final choice 

2 

3 

1 

2 

1 

1 

S 

Played longei with 
tliree toys than 
With final choice 

4 

3 

4 

4 

4 

2 

7 

Played longer with 
four toys than 
with final choice 

1 

2 

1 

2 

2 


2 

Played longer with 
five toys than 
with final choice 

2 

1 

2 

2 

2 

1 

2 


TABLE n 

Significance or DirFERPNCES between Amount or Time Boys and Girls 
Played with Each Toy 


Toy played Proportion Proportion 
with longest of boys of girls 

Dtff 

CTrl 

Diff 

(Td 

Chances in 1000 
that difference 
la significant 

Car 

34 

*20 

14 

0S7 

1.609 

9+6 

Airplane 

22 

.22 

00 

.— 

000 

500 

Horse 

14 

08 

06 

063 

952 

829 

Powder 

18 

08 

10 

055 

1 818 

963 

Boy 

10 

26 

16 

075 

2 133 

983 

Girl 

02 

U 

*14 

056 

2 500 

994 


TABLE 12 

Six Toys Ranncd According to Their Play Interest tor Boys and Girls 


Toy 

Interest for boys 

Interest for girls 

Car 

1 

(69 82 seconds) 

4 

(46.10 seconds) 

Airplane 

2 

(58 30) 

3 

(+676) 

Horse 

3 

(52 96) 

6 

(32 08) 

Boy 

4 

(39 70) 

1 

(51,82) 

Powder 

5 

(3+ 32) 

5 

(37 18) 

Girl 

6 

(23 52) 

2 

(50 20) 
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mg the total choices for that toy well above its nearest competitor. 
Although gill leads in number of feminine clioicesi it is a question 
whether airplane has not as much feminine interest. 

The length of time the children played witli the various toys 
during the course of each presentation furnishes a second index of 
their interests It might seem plausible to assume that a child would 
usually select the toy with which he played longest As a matter of 
fact, 60% of tile children played longer with one or more toys othei 
than the one finally selected Tables 9 and 10 show wliat toys were 
cliosen as play objects during the fivc-imnutc period but were not 
taken m the final selection. From a consideration of the data pre¬ 
sented m these tables, wc sec that cat and hotse remain definitely 
masculine in their appeal, while powdei changes fiom the ncutial 
ground shown in Table 8 to masculine tcnitoiy Boy and gul re¬ 
main feminine Airplane appeals equally to both sexes. 

Tlic significance of diffciences between sexes in amount of time 
played with each toy is shown in Table 11 

Ranking the toys according to attractiveness for boys and girls^ as 
measured by the mean number of seconds spent in play with each 
toy, we have the results given in Table 12 

In an attempt to discover a possible relationship between age and 
the degree of masculinity of interest as lepiescnted by the ranking 
of toy's according to the length of time which boys devoted to them 
during the play period, correlations were worked out between age in 
months and ranking \n the first column of Table 12 foi boys s\nd 
girls In both sexes a small negative correlation was found; for 
boys, —26, for girls, —-.22 Perhaps this indicates a slight tendency 
foi masculinity of interest to increase with age fiom one year to six. 

No significant relationship could be found between numhei of sibs 
and choice of toys or between age and “decidedness*’ of choice.^^ 
Coiiclations between age and number of times the child changed 
fiom one toy to anothci during the period of plav were insignificant, 
—■ 08±,15 for the girls and —21dt 14 for the hoys. 

In 72 cases the obseivei was able to sccuie a statement from the 
child’s mother as to whether she would have foreseen the child’s 
choice It was impossible to secure this statement in all cases, since 
the observer had to bring the matter up m casual conversation at the 
conclusion of the test In evciy case the mother appeared anxious 

^°'‘Decidedness’* was defined as tendency to play with one toy longest and 
select It as the final choice 
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to show that she knew lici childhkes and dislikes very well, yet 
29 mothers testified that they weie astonished at the child’s choice. 
The mother of the 30-months-old hoy who selected the distinctively 
feminine toy appeared to be deeply cJiagrmed at the child’s evi¬ 
dence of feminine interest. She assuicd the wntei that the boy had 
never before given hei any cause for sciious anxiety2^ 

Summary 

1 Three toys used in this study sliow conclusive sex differences, 
whether measured by final choice or by length of time with which 
children handled them duiing the play period: cai, a masculine toy; 
and gill and feminine toys The thiec remaining toys, airplane, 
horse j and powder are of little value in showing sex difference 

2 Sex differences in choice of carj girlj and boy were found 
throughout the various age levels of the gioup studied 

3 In60%of the cases it was impossible to predict the final clioicc 
from the amount of time spent in playing with particular toys 

Reference 

1 Terman, L M , rt/ Gcnehc stiulies of genius* Vol I Mentnl and 
physical traits of a thousand gifted children Stanfoid University, 
Calif Stanford Univ Pi ess, 1925 Pp xv’4-6+8, 

XJiiivei siiy of Minnesota 
Minneapolisj Minnesota 


LES DIFFJ^RENCES D’AGE ET DE SEXE DAN^S LES PRltFltRENCES 
DES JEUNES ENFANTS POUR LES JOUETS 
(Resume) 

Get article lapporte les preferences de cent enfants, iigfis dc quatorze 
soixantc-sclze mois, pour six joiiets, une boitc poudic, line poupee en 
forme de garqon, une poupde en forme de fillette, ime airtomabfle, un avion, 
et un cavalier, appel^s respectivement, Poudre, gargon, fillette, voituie, 
avion, et cheval Trois d’entre ces joiiets ont montr6 des differences 
conchisives de sexe, mesiirdes on par le choix final ou par la duree ou 


^‘This boy playofl longest with car As he ran the toy back and forth 
along the floor, however, he appeared to be looking in the direction of 
hoise and gtrl Then he played with hot se in the same mannerj always 
with an eye on the remaining toys On one occasion he picked up nl! the 
toys with the exception of ponjodcr, and after 42 seconds released them to 
play with horse alone In this, as m many othei cases, it is haid to find 
any evidence in the child's play which would indicate what his final choice 
would be. Yet his dcci<iion was made with surprising promptness at the 
end of the play period. 
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les enfanta a^cn sont scrvis pcJidant une pcnode dtalonnce de jen ile cinq 
minutes, A’oitiirc, jouet mascuim, et fillettc cl Rfir^onj joiieis f^niinins 
Leg trois aiitres joucts ont montre tris pen de differences dc scve On 
a tTOvive des differences de sc\e dans Ic choix de voituic, filietlc et gar' 
Qon A tons les divers niveaux d’age dii gioiipe d'enfants dtudie, II n’a 
6t6 po^^lble de pr^dire le choix final dc Venfant scion le temps passS A 
joiicr des joiiets spccifiques que dans enviion quaraiuc pour cent dcs cas 
On n’a deconveit auciine iclalion signifiantc entre I’igc ct le degre dc 
masciihnlte de I'lntdrct II cst tiAs probable que Ics parents dcs enfants 
dcs ages Mudiea dans ccUc etude, teiulcni ordmairement a sureslimcr ietirs 
connaissances dcs preferences ct dcs antipatliies des enfanh, 

liVNJAMlN 


ALTERS UND GESCHLECHTSUNTERSCIllEDE IN DEN SPEILZEUG- 
DEVORZUGEN KLEINER KINDER 
(Rcfeiat) 

In dteser Schnft wtrd liencht erstattet uber die Ikvoi/ngnngen von 100 
Kindcin 14 bis 76 Monnte alt, in Bc/iig aiif sechs Spiel/engc cino Piidcr- 
flcliachtel (vanity ca'^c), eme Knabenpuppe, eifle Mndchenpuppe, cm A\Uo- 
mobilj ein Luftschiff, und emen Reitcrsmann, rcspektiv Puder, Knabe, 
Madchen, Auto (car), und Pfetd benannt An drci dic<ier Spicl7(.ugc licsen 
sich bestimmte Geschiechtsuntcrschiede crweiscn, die sowohl an der end- 
gultigen Wahl wie an der Zeit, wnhrcnd der die Kinder aic mncrlialb cmer 
Normalspicl7eit von S Minuten bchandelten, erwiesen werden konnten, 
ndmlich das AuiOy ein Ktlahe&piehcug, und der Knabe und cUs Madtlten^ 
Madchenspielzeuge* Dei clrci iibugen Spiciveuge waren bei der Demon- 
atnenmg von Geschlechtsunterachicden von kleineni Wert GesclilcclUsiin- 
tcrschicde in Beziig auf die Winhl des Autos, des Madchens, und dcs 
Knabena zeigtcn aich dutch alle AUersnivcaus der imterMichtcn Kinder- 
gnjppe hindurch In nui 40% der Falle koniitc man die endgiiltige Wahl 
dcs Kmdes voraussagen aus der Zcit die es nn besoiideren Spiclzcngen 
verwendete, Man cntdecUc keinen bedeutenden Ziisammenhong zwischen 
dem Alter des Kindes und dem Grad dei Miinnlichkcit (niascailinity) tier 
Intercssen Es ist hoclist wahrschcmlicli, dass Elicin von Kindcrn in der 
m dieaer Unteiauchung bcobacliteten Altersgruppe gcncigt sifitl, ilcn Umfiing 
ihrc3 Wissens iim die Vorlieben und Abncigungen dei Kinder mi ubci- 
schatzen. 


Bfnjamin 



FOOD PREFERENCES OF THE ALBINO RAT^ 

From the Psycholagtcal Laboratoriss of the University of IViscomm 


H F Harlow^ 


There is a considerable amount of evidence indicating that the 
mechanism of appetition functions in a specific manner to bring 
about the ingestion of food substances necessary for suivival It 
is well known that animals, as well as human beings, manifest 
"hungeis” for paiticular kinds of food, but most of the data available 
aie of an observational nature The piesent experiment was planned 
to determine the degree of preference shown by albino rats for 
various kinds of food, and to attempt to discover some of the causal 
factors operative in the choice. 

I Pertinent Literature 

Bayer (1) cairied out an extensive study of the conditions in¬ 
fluencing ingestion in the chicken, Foi the determination of food 
preferences he made use of two methods which he calls, respectively, 
“direct*’ and “induect.’* In the diicct method only one kind of food 
was presented and the animal was allowed to feed to satiation The 
procedure was earned out three times with each of the foods tested: 
nee, rye, barley, wheat, and oats Inasmuch as the nutritive value 
of the food might entei to influence the quantity ingested, he then 
contrived the indiiect method Five giains of each of two kinds 
of cereals v^ere mixed and placed befoie the animal, and the first 
giain chosen was observed Since the total amount of food ingested 
by this method was small, factors of nutrition and decreasing appetite 
were probably kept at a minimum. The two hens tested carefully 
showed consistent preference of rice to lye, barley, wheat, oi oats, 
and four more animals confirmed this finding Some temporal 
variation in prcfeicnce occurred, but the most and least piefeiied 
grains showed least fluctuation in the case of the individual animal 

’’^Accepted for publication by Carl Murchison of the Editorial Board and 
received in the EdiioriaJ Office, Mfiich 30, 1932 

^These expciients were earned out by tlic author at Stanford University 
under the diicction of Dr C P Stone. The woik was financed by the 
Thomas Wciton Stanford Fund 
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Bayer also found that the animals tended to oveicat when given nee 
for a three-day period; when tested for preferences by the indirect 
method following tins peiiod, they showed less preference for rice. 
Wheat did not suffer much wlien this procedure was tried, that is, 
presumably the animals did not overeat. 

The investigations of Evvard (4), Osborne and Mendel (7), and 
Mitchell and Mendel (6) confirm the observational data on the 
ability of animals to choose diets containing adequate iiutiltive sub¬ 
stances In general, the results of these investigators indicate that 
the animals chose from both adequate and inadequate diets and that 
most of the animals chose enough of the adequate food to insure an 
almost noimal growth rate, but some animals clung to the inadequate 
diet. Probably the scaicitv of animals clioosing inadequate diets is 
due to the fact that they are rapidly eliminated under natural condi¬ 
tions 

Simmons (8) found that bread and milk as a reward for maze 
running made for much gieatci efficiency of performance than siin- 
flowci seed, the difference between the two groups^ being 60% in 
eirors and 94% in time 

Careful observational rcpoits of food preferences in apes have 
been reported by Yerkes (9, pp 212-214) and Zeigler (10, pp, 175- 
176) They indicate that these animals are quite similar to humans 
in their likes and dislikes of particular foods 

II. Technique 

The technique of the present studies was devised to follow that of 
Bayer (1) in his ‘Sndiiect*’ method. Modifications wcic, of course, 
made to suit the testing of ratSj and certain controls were instituted, 

Male rats were weaned at 24 days of age and placed in groups of 
four or five m cages 18x18x8 inches No food was kept in the 
cages, but watci was always available, Expei imcntation began on 
the following day, and continued for 20 consecutive days 

During the expeiimental period the rats were put individually, 
twice a day, into the empty food cage (size the same as the home 
cage) and given 15 minutes to explore and accustom themselves to 
the new situation. Four small pans, each containing one kind of 
food, were then quietly Introduced into the corners of the cage and 
the rat was allowed to feed iindistuibcd for an hour The position 
of the foods was altered each day to prevent preferential response to 
a certain position 
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Two criteria of food prefeience were used: fiist, the food which 
was fiist eaten in a given expeiimental period; and, secondly, the 
amount of each food actually consumed The foods used weie* in 
Expeiimcnt I, standaid diet (McColloms diet), whole oats, whole 
coin, and sunflower seed, in Expciiment II, standaid diet, meat 
scraps, whole corn, and cheese; in Experiment III, standard diet, raw 
beef scraps, and whole com; and in Experiment IV, the same as in 
Expel iments I and II, 

Male albino rats born m the laboratory were used in these ex¬ 
periments In Experiments I and II groups of 10 noimal rats were 
used, in Experiment III, 9 intact lats, 11 blind animals, 8 anosmics, 
and 6 bhnd-anosmics; in Experiment IV, one gioup of 8 and one of 
6 normal lats. 


IIL Results 

Expeoment /. In this expeiiment the rats, who had had no 
previous experience with solid food, were allowed to choose between 
standard diet, whole oats, whole com and sunflower seed, Accord¬ 
ing to both criteiia of piefeicncc (fiist choice and total amount 
eaten), the ordei of preference is* standaid diet, corn, oats, and 
sunflower seed 

For the 20 days of the expciiment the total number of first choices 
of the 10 rats wcie as follows* standaid diet, 274, com, 70, oats, 
56, sunflower &ced, 0. (The sum is 400, since there were two daily 
feedings.) 

The average amounts eaten and the variability are showi in Table 
1 The comparisons between means and the leliabilities of the dif¬ 
ferences are shown in Table 2, 

The critical ratios showing the superloiity of standaid diet over 
any of the other foods are very large and indicate that the chance 
that this difference is not a true one is exticmcly small 

Corn is prefeiicd to oats, but the differences are quite unreliable 
None of the ciitical ratios reach the value of 1.00 Corn is pre- 
fen ed to sunflowei seed at the beginning of the experiment, but the 
reliability of the difference diminishes toward the end Oats arc 
also pieferred over sunflower seed, the diffeiences being reliable in 
two of four Lompaiisons 

Expeiiment IL This expciiment was identical with the fiist, ex¬ 
cept that oats and sunflower seed weic replaced by meat scraps 
(table scraps) and Kraft^s limbuigci cheese. 



FOOD PREFERENCES OF THE ALBINO RAT 


433 


TABLE 1 

Mean Values and Variadiiity in Amount of Various Foods Chosen 


Food eaten 

25-29 

Age of rats 
30-3+ 

in days 

35-39 

40-44 

Standnid diet* 

Mean 

28.30 

35 00 

40 80 

50 80 


1+3 

1 26 

1 87 

2 95 

Corn* 

Mean 

140 

4-40 

+ 00 

2 10 


0 39 

2 00 

1 37 

150 

Oats 

Mean 

0 80 

2 75 

2 50 

0 85 

SD,„ 

0 08 

105 

0 89 

013 

Sunflower seed* 

Means 

0 00 

0 20 

0 02 

0 00 


0 00 

0 0+ 

0 03 

0 00 


The ordei of prefeicnce in this cxpciimcnt was standard diet* 
meat scraps, cheese, and corn The differences between standard 
diet and meat sciaps weie not completely reliable, but were consistent 
throughout the foui five-day periods of the experiment The su- 
peiiority of either of these foods over cheese and corn, and of cheese 
ovei corn, is statistically significant, the critical ratios all being 
largei than 3 00* 

Expenineui III Four sensory modalities may be involved in the 
discrimination shown by the picccding results, visual, olfactory, 
gustatory, and tactual The possibility of tdctiial discrimmatioiv 
seems quite unlikely. Since the taste receptors cannot conveniently 
be cither inactivated or destroyed, it was decided to eliminate the 
possibility of vision and smell in an attempt to get at the sensory 
controls foi this food picfcrencc. 

All the animals used in this expenment were carefully prevented 
fiom having any experience with solid food before the beginning of 
the expenment They were weaned at the age of 21 davs, and were 
then fed on a diet of diluted poweted milk and tomato juice Under 
this regime the intact and blind rats weighed at 40 days about 10% 
less than the average, and the anosmic and blind-anosmic animals 
about 20% less The blind and anosmic groups were operated on 
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TABLE 2 

Ri'Liadility or DirrEHCNCcs d etwee n Various Poods Chosen 


Comparison 

25-29 

Age of rats 
30-34 

in day*! 
35-39 

+0-++ 

St diet—corn 





Diff. 

26 9 

30 6 

35 2 

+8 7 

^ ^ dl/f 

148 

2,36 

231 

3 31 

CR 

18 18 

13 97 

15 93 

1+71 

St diet—oats 





Diff. 

27 5 

32 25 

38 3 

^19.95 

S'Dauf 

1+3 

16+ 

2.07 

2 95 

CR 

19,23 

19 66 

13 67 

16 93 

St diet—sunflower 




seed 





Diff 

28 3 

3+8 

40 78 

50 8 

^ ^ (lift 

1+3 

126 

1 87 

2 95 

CR 

19 79 

26 62 

21 71 

17 22 

Corn—oala. 





Diff 

06 

1 65 

1 5 

125 

^ ^ diff 

0 40 

2.26 

1 63 

L51 

CR. 

015 

0,73 

0 87 

0 83 

Corn—sunflower 





seed: 





Diff 

1 4 

+ 2 

3 98 

21 

dtff 

0 39 

20 

1 37 

1 50 

C.R 

3 59 

2 10 

2 77 

140 

Oats—sunflower 





seed. 





Diff. 

08 

2 55 

2+8 

0 85 

^ ^ diff 

0 08 

105 

0 89 

0 13 

CR, 

10 00 

2+3 

2 58 

6 5+ 


at 30 days of age, the blind-anosmic gioup were blinded at 26 days, 
and the olfactoiy bulbs were destroyed at 30 days. 

The mean number of grams of food of each kind (meat, standard 
diet, and coin) taken by each gioup duiing the 10 days of the e\- 
peiiment is shown in Tabic 3 It will be noted tJiat no character¬ 
istic differences exist between the Intact, blind, and anosmic groups, 
The meat is slightly prefen ed to the standard diet by all thicc 
groups, and both of these foods aie decidedly supenoi to the corn. 
The blind-atiosmic gioup shows a sliglit preference for standard 
diet over meat, and is consistent rn rejecting the corn 
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TABLE 3 

Food Choices tor. Operatfd Animai-s 


Group 

Meat 

Kind of food 
Standard diet 

Corn 

Blind 

582 

53 1 

11 2 

Anosmic 

63 + 

S+0 

U 4 

Blind-nnoamic 

57 8 

60 0 

12 1 


These results seem definitely to indicate that food preference as 
shown in the present expeument is not dependent upon cither visual 
or olfactoiy cues It is, of couise, possible tlut these facilitate the 
choice in the intact animal, but they clcarh^’ arc not indispensable 
Experiment IV The object of tins experiment was to determine 
the effect of long experience with a single foodstuff upon the food 
preference of the lat 

The animals were weaned at 21 days. Eight rats were then fed 
for 68 days on standard diet supplemented with a little lettuce Six 
rats were fed for 53 days on a diet of corn, lettuce, and whole milk, 
the milk being added to prevent a sciious protein deficiency. In 
both cases the animals were given no food for one day before the 
first observation on food piefcrence 

Of the eight standard-diet animals, foui were allowed to choose 
from standard diet, corn, oats, and sunflower seed and four fiom 
standard diet, meat, cheese, and corn In the first case, standard 
diet was prefeired almost exclusively, the differences being even 
larger than in the case of Experiment I In the other choice, the 
animals ate over twice as much standard diet as meat —n surprising 
result when it is lecalled that in Experiment II the two foods were 
approximately on a par The corn was almost complctelv ignored by 
this gioup, 

Bayei (1) repoits no case in which prolonged expcucncc with 
a single food accentuated the appetite of his liens for this substance— 
the situation we have found in this expeiimeiu Baver’s hens, how¬ 
ever, had had experience with other foods before tlic beginning of 
the expel iment, so the results are not strictly comparable, 

The SIX rats who had been fed on a low-protein diet (com, milk, 
lettuce) for 53 days were given a choice of standard diet, meat, coin, 
and oats The results here are strikingly different fiom those of 
the standaid-diet group Almost three times as much meat as 
standard diet was consumed by this group The total grams eaten 
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by the six rats in 20 days of cRch food were as follows: meat, 1162, 
standard diet, 486, corn, 189; oats, 85, 

These results make it appear that the rats were the victims of a 
protein insufficiency dining the coin-feeding peiiod. This con¬ 
clusion IS supported by the fact that the animals at the beginning of 
the experimental period weie moie than 20% undeiweight The 
assumption of a specific piotein hungei would explain the meat pre- 
feicnce, as meat is much highei ui protein than is the standard diet, 

IV Discussion 

These cxpeiiments show cleaily that the albino lat discriminates 
between difteicnt food substances and manifests definite food pre¬ 
ferences Standaid diet and meat are much more fiequcntly chosen 
by the animals than cheese, coin, oats, or sunflower seed. Sunflower 
seed is cleaily discriminated against by these lats. Under conditions 
of protein insufficiency the animals choose a much higher protein 
diet than when they Iiave been receiving a balanced ration 

Like the lesults of a picvious study on social facilitation of the 
feeding response of the white lat (5), these data open a question 
as to the nature of the factors detcimining ingestion The classical 
experiments of Cannon and Washburn (2) and Carlson and his 
students (3) have clearly demonstrated the role of the contractions 
of the stomach wall in producing the sensations associated with 
hunger. From tins it might naively be assumed that stomach con¬ 
tractions aic the only determining factor in liungei, although Cannon 
points out that '‘appetite” plays an accessory role 

Our previous investigation of the role of social facilitation iii 
increasing the amount of food ingested by white rats, and the piesent 
results showing clearly a discrimination and preference foi foods 
which have a specific dietary value, make it clear that hunger and 
ingestion are not related in a simple one-to-one fashion The feed¬ 
ing response of the rat is a complex function and a large number of 
contributory factors must be analyzed before it is thoroughly under¬ 
stood. 

V Summary 

1. The male albino lat without previous expeiience with solid 
food still shows definite food prcfexcnces 

2. These preferences are such as to make foi a complete balanced 
diet (meat, standard diet) as opposed to an insufficient diet (coin, 
oats, sunflower seed). 
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3. Destruction of visioiij of olfaction, and of vision and olfaction 
does not altci the food choices of the lat These are theieforc 
piobably based on gustatory (or tactual) cues. 

4 Rats who have icccived an insufficient ration show a very 
marked prefeiencc for foods containing the elements of which they 
have been deprived. Rats who have been on an adequate diet foi a 

long time may prefer this diet to another adequate diet. 
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LES PREFERENCES DE NOURRITURE DU RAT BLANC 
(RdsumO 

Les rats blancs recemment sevres montrent des prcfdienccs clc nourntiiie 
lesquellcs restent tout-A-fait constantes pendant line p^ripdc clc 20 jours 
On pent montrei cela en mesurant ou la rpinntitc dc nourniurc manpec 
pendant un temps donne ou le iiomhre de premiers choix pour les aliments 
indwiduels. Lea deux mesures doiuient le meme oedee de pr^f^icucc k 
regime ordinaire (regime dc McCollum) est preferable ^u bic dMiidc, !c 
ble d'Inde a ravoine, et Tavoine aux semences de tournesol Dc meine, le 
regime oidinaire est pj6f6rable a la viande, la viaiicle au fromage, ct !c 
fromage au ble d'Inde La pkipnit dcs differences sont statistiqiienicnt 
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conatantes (CC de 3 ou plus) saiif celles entrc le regime ordinaire et 
la viande et entre I'avomc ct le bl6 

La preference dii regime ordinaire et dcs morcenux de viande au ble 
peut se montier chez le rat blanc rneme aprig la destruction des rdeepteura 
visuels, des biilbes olfactih, et ccHe de tons deux de cea organca de sens. 
Cela Ic rend probable qtie Je choix pent etre fait sur la base de icp^rcs 
guatatifs et tactiles 

La preference poiii im regime nchc cn prot^ines ^emble etre accentu^e 
dans un groupe dc 14 rata qui ont un regime peu iiche cn prot^ines pendant 
S3 h d8 jours Celn indiqUe que lea pi6fercnces dc noiirritiire peuvent 
etre influencees pnr les bes^/ns coiporels changeflnts des atiimaux 

Harlow 


DIE FUTTERBEVORZUGUNGEN DER ALDINORATTE 

(Rcfcrat) 

Frisch ent\yohnte Albinoratten offenbaren Futteibevor7Ugiingen, die Wah- 
rend 20 Tagen ziemlich konatant bleibcn Man kann diese Bevoizug^ungen 
demonstneren; mdem man cntwedei die Quantitat dfis innerhaJb ciner fest- 
gesetzten Zcit verzehrtcn FutterSf misst, oder bestimmt, wie oft jedca 
Fiitier zuerst gewahit wird^ Man erhalt mit den beiden Verfahren die 
aelbe Rangordmmg der BeVorAigimgeii, die^ Normalkost (Koat von Mc^ 
ColluTn) wird dem Mais vorgezogen* der Mais dem Hafer, iind dei Hafer 
dem Sonnenblumensamen Anlich wird die Normalkost dem Flcisch vor- 
gezogen, das Flcisch der Kase, imd die Kase dem Mais Die Mehrzahl 
der Unteiscliiede sind statistisch zuveilassig (Koethzient der Zuvcrlassig- 
kcit' 3 oder inclir)j mit Ausnahme der Unterschiede zwischen Noirmalkost 
imd Flcisch und wischen Ilafcr imd Mais 
Die Bevorzugiing von Normalkost und Fleischstuckchen uber Mais kann 
in der Albinoratte bewiesen weiden sognr nachdem die visuellcn Rezeptoren 
oder die Gentchswurzeln (olfactory bulbs) oder bcide dieser Sinnesmo- 
dalitaten zerstort worden sind Eg acheint also wahrscheinlich zu aein, dass 
die Wahl auf Geschmflek- oder Tastanvireisungcn basiert ist 
Die Bcvorziigung einer proteinrcichen Kost scheint yerstarkt zu sem in 
einer Gruppe von 14 Ratten, die Wiiliiend S3 bis 6% Tagen mit piotem- 
armer Kost gefiittert worden sind Dieser Befund weist daraiif hln, dass 
die Futterbevorzugungen durch wechsclnden korpeilichen Bedurfnigse der 
Tiere beeinduast werden kbnnen 


II VRLOW 



A CLINICAL STUDY OF THE APPLICATION OF MEN¬ 
TAL HYGIENE TO THE TREATMENT OF CHILDREN'S 
SCHOOL PROBLEMS* 

Frojn the Depaiimetit of Psychiati y of Coiutnbia University 


John Levy 


At the present time when the value of a mental hy{»ieiic ap¬ 
proach to the treatment of various types of maladaptation is being 
moic critically considered than hcictofmc, a study which attempts 
to measure concretely the value of this approach in the held of schol¬ 
astic maladjustment would seem to be of timely intcicst. 

The following investigation of the question of what mental hy¬ 
giene can do to eliminate the friction existing between school and 
scholar was cained out by means of an intensive clinical study of 
the problems of 36 children whose ages varied from 9 to 17 years 
Twenty cases were boys The children were selected in equal num¬ 
bers from public school and high school Almost all of the parents 
of the children studied belonged to uppci and lower middle-class 
economic gioups. The occupations of these parents varied from sales¬ 
men and mechanics to dentists, policemen, and cooks 

The intelligence of the children was above the average, the median 
IQ being 112 5 Theie were only 9 cases with IQ^s of 105 or lower, 
and only one case below 90, This was a border-line defective girl 
with an inadequate personality who was refer red because of shyness 
and antagonism towaid authoiity. Two cases rated around 140, 
One of them was a young boy of 9 who was rcfeircd because of 
stealing, lying, and pcisonality difficulties. The other case was a 
hoy of 12 in junior high school whose teachcis tliought he was 
unliappy and needed help While, of com sc, one would expect that 
higli-school clientele would turn in a good many high IQ’s for 
study, it must also be kept in mind that a good many children witli 
average intelligence attend at least the earlici years of high school 
Tliat children of high intelligence arc having difficulties in school 
again calls attention to the fact that supenoi intelligence is no 
safeguard against school maladjustment, 

^Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, January 20, 1932 
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TABLE I 

PkoniFMS AS Diagnosed hy Rei erring School 


Interfeience with school routine 23 cases 

Pool adjustment with other children 12 cases 

Poor school woik 11 cases 

Dishonesty 10 cases 

Sex difficulties 2 cases 


A classification (Table 1) of the various problems as diagnosed by 
the refciring school befoie they weie studied by tlie clinic throws light 
on the outward form of childien’s bcliavior which schools legard as 
woithy of clinical attention It throws light, too, upon the type of 
conformity school aiitlioiitics are anxious to obtain 

As IS to be expected, the school is moie inteiested in children 
who do not "fit in” tlian m any other type of problem child. Almost 
twice as many childlen weie lefcired because of then inability to 
keep in step than because of poor school work It is encouraging, 
though, to see that schools are also interested in children’s adjustment 
to other childien. Only two childi cn were lefeired because of sex 
problems, Pei haps childien are getting away with a good deal of 
freedom which is not being discovered 

Coming under the heading of "interference with school routine^’ 
weie such pioblems as truancy, difficulties of one kind or another 
with teachers, restlessness, iiritability and bids for attention. One 
child interfered with the routine because she was ^*too nervous to 
lecite in class'’ Incidentally, this gill turned out to be a case of 
post-ti aumutic psychosis. One boy interfered with the routine in 
class by his “tendency to spend much time in sleep ” This boy was 
sufieiing from the effects of a pievious attack of infantile paralysis. 
The more usual type of mtcrfeience with school routine is seen m the 
case of a boy who was icfened because "he was easily nutated, 
becomes veiy violent when angry. He is nervous, jerky and fidgety*’ 
Those cases lefened because of their poor academic adjustment 
included children with specific disabilities, eg, poor mathematical 
ability, grade placement dispioportionate to their intelligence, or other 
types of scholastic backsliding. One gnl was failing in "four out of 
five of her major subjects,” A boy did not want to complete his 
high-school course “because of his ardent desiie to go on the stage,” 
One gii 1 had failed in Spanish on successive occasions even though her 
IQ was above 110, This girl had a bad emotional tic-up with her 
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language teacher, winch blocked her m her woik "He is not doing 
satisfactory woik and is inattentive” were frequent causes for refer¬ 
ring children to the clinic 

The reasons given by teachers for lefenmg to the clinic child icn 
classified \\ndc\ "pooi adjustment with other children” were "no 
fiicnds” "unhappy” "change m personality,” “ciucl,” and "timid¬ 
ity.” One gill was studied because "she had frequent spells of 
crying” Anothei giil was icfericd because "she hits her biother." 
A high-scliool boy was sent in "because he keeps to liimsclf.” Tins bov 
was suffering from dementia praecox E H sulTcicd from an "entire 
lack of social adaptation He spends his tune travelling around on 
IBiooklyn stieet cats all day, even though he is 14 j'cais of age and old 
enough to know better ” E C, was referred because she had only 
one gill fiiend, and an ovcr-intimate lelatlonship with this girl was 
suspected W N thought himself "too superior to mix with anybody 
and told the teachers that he thought he knew more than they did ” 
E. B , a girl of 12, insisted on playing only with much older girls 
Her parents thought that she was dangciously on the verge of sex 
delinquency J D. insisted upon hobnobbing only with actors and 
men inteiested in the stage. His school adviser suspected homosexual 
tendencies, an opinion which was confiimcd by fuither clinical 
study. 

The problems of dishonesty included not only serious lying but 
flank stealing One giil was referred because "she had stolen nine 
pocketbooks out ot a schoolioom ” A boy oi was icferred for 
"foigery of checks totalling $28 in older to carry on tiuancy.” E C., 
a gill of 12, "steals fiom her home and recently was involved in a 
stealing episode m school ” Another girl was "caught m the act 
of stealing SOc from hei father's pants pocket the fiist week he 
was maiiied to the stcpinothei This teini she stole $10 from her 
teachei's pocketbook ” 

While It might have been inteiesting to study the type of problem 
that children of diffeicnt ages piesent, and the sex dilteicnees in 
pioblems presented, such a study is best done on a laigc quantitative 
basis and is precluded at the present time by tlie limited number of 
cases in the present study 

It is interesting to compare with the labels that the school autJioi- 
ities fasten upon the behavior deviations of children the psychiatric 
diagnoses obtained after adequate iustoi ics on the children's behavior 
have been studied and full examinations (physical, psychological, and 
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TABLE 2 

Ps VC HIA TRIG D I AG osr S 


Psychoses 

5 cases 

Neil roses 

1 case 

Personality disturbances 

12 cases 

Domestic disturbances 

7 cases 

Feelings of insecurity 

4 cases 

Sex conflicts 

2 cases 

Developmental anoinnhea 

2 cases 

Sociological pioblema 

2 cases 

Adolescent revolt 

1 case 


psychiatric) have been earned out Table 2 gives the psychiatric 
diagnoses foi problems discussed above 

It must be kept m mind that a diagnosis is only a restatement 
from a diffeient point of view of the problem which the child pre¬ 
sented ^ It is a convenient psychiatric label used as a means of convey¬ 
ing a certain connotation These diagnoses do not state the under¬ 
lying causes of the behavior; such causes will be discussed subcquently. 
Moreover, it is quite possible that ps 5 Thiatrists would not altogether 
agree with this choice of stickers, except perhaps in the matter of the 
psychoses. 

These psychoses included one case of dementia praecox, anotliei case 
of manic depressive insanity which had been picvioiisly diagnosed 
schizophrenia, one case of encephalitis complicating infantile paralysis 
The other psychoses weie post-traumatic The neurosis diagnosed 
was the case of a young boy, 8 yeais old, whose neivous system had 
been shot to pieces by emotional wear and tear in the home 

The sex conflicts weie based upon latent homosexuality The 
adolescent revolt was a case of a boy of 15, well-developed physically, 
who was trying to cut his mother^s apion strings against hei protest 
Sociological problems included impossible home and neighborhood 
conditions due to the nature of their social and economic make-up. 
Two boys fiom very questionable stock whose biith and early 
development were highly traumatic were classified as developmental 
anomalies 

One of the cases classified under ''feeling of insecuiity^* was a young 
girl, aged 10, who had been brought up amid terrific marital discord 
She had been a witness to repeated attempts of Iicr fathei to murder 
her mother. The “feeling of insecuiity"* in another case was brought 
about by the patient’s mother who was vying with the patient foi 
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her brothel *s attention L* Ws feeling of insccuiity was due to the 
fact that he was an orphan and not wanted m his i dative’s home 

Perionabty inadequacies varied fiom the livsterical pcisoiiality 
which J D expressed iii fainting attacks at school to the shyness 
and antagonism that anotlici giil of 15 cxpiessed when her teacher 
tried to make friendly advances to her S G’s personality difEculties 
wcie related to Ins grandiose attempts to compensate for the damage 
that infantile paralysis had done to his physique E R , althougli 15 
yeais of age, was still a baby and very sclf-centcrcd E P ivas flat 
and dull and had very few social graces. 

Cases included undci ‘^domestic distuihanccs” wcic children mis¬ 
handled at home by parents wliosc own emotional lives weie dis- 
oiganizcd In the case of F M , a mother wms tiying to ’‘make 
weight” by ovei-solicitude for the stepfather’s icpudiation of the 
child J, S. was able to do what he liked with his mother because 
of her own inadequacies E B. was an unconventional child being 
biought up m a conventional home environment J D. was tlic 
only boy m an Italian family of many girls H. S nevci had a chance 
jn a noiby quaiielsomc atmosphcie after the birth of siblings R C, 
a boy of 9, let his vivid imagination run loose in a home which was 
badly broken up by a selfish stepmother and a pieviously alcoholic 
father 

Back of these psycluatiic diagnoses lie the more impoitant causes 
of the childien’s difficulties Tabic 3 icpicsents an attempt to 
oiganizc these causes It will be seen that the iiuinbci of causes docs 
not agiee with the numbei of cases, children having sometimes more 
than one assignable leason foi their problems It should also be 
borne m mind that the diagnoses and c«Tuses of m«iladjiistmcnt aic 


TABLE 3 

Causes or Childrfn’s Diiucuttips 


Familv difliculties 

30 cases 

Peisonality difficulties 

17 cases 

Physical factois, including heieditv 

16 cases 

Sex conflicts i 

3 cases 

Eefationship to friends 

7 cases 

Changing interests 

7 cases 

Academic disabilities 

5 cases 

Bad judgment or low intelligence 

+ cases 

Insufficient recreational outlets 

3 cases 

Bad social conditions 

3 casca 

Miscellaneous 

8 cases 
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not identical The diagnosis is an attempt to weigh up the causes and 
to pick out what appealed to be the nucleus of the problem This 
nucleus fiequeiitly liad many underlying causes, as shown in Table 
3 

Undoubtedly, disturbed family inteiielationships aie the chief 
causes for childien's poor school adjustment Such domestic difficul¬ 
ties include a subtle tie-up of feelings between various membeis of 
the family, with the consequent displacement upon the child of un- 
desiiablc emotions As a lesult of this distui bailee in the emotional 
life of the paients, there follow poor methods of disciplining the 
child at home The child’s reaction to these undesirable types of 
dibcipliiie is earned over to ttie school because of the way children 
identify with paicnts teachers who stii up then resistances In this 
way an inteiplay between the cluld’s peisonality and home or school 
takes place One-half of the childicn studied in this investigation 
suffered from maikedly undesirable personality deviation, A vicious 
ciicle IS made by the wav the home leacts upon the child .and the 
child reacts to these unclesiiable home tensions The school is, foi the 
most part, an extension of battle giound, sometimes minimizing, 
sometimes intensifying what goes on at home. A study of the teachers’ 
personalities would complete the pictuie 
Among othci physical factors listed as lesponsible for cliildien’s 
bchavioi problems manifested at school were included heredity and 
poor physical hygiene Only cases of outspokenly bad heredity were 
included One is perhaps a little surprised to find that the number 
of ph\sical factors contributing to behavior distuibanccs is so laige 
In one case sinus tiouble was undoubtedly adding to the child’s 
initability In anothei case physical fiailty diminished the girl’s 
scholastic drive and her ability to concentiatc Also included among 
physical causes of maladjustment weie accidents which had led to 
biain damage. There weie two extimples of this There weie also 
two cases wheic constitutional cndocniiologlcal make-up was defin¬ 
itely skewed, These cndociinological disturbances seemed to he re¬ 
lated to homosexuality—piescnt in both these cases As an example 
of bad lieieditary influences upon behavior is the case of a giil aged 
14 who was hyperactive Ilei youngei biothci had hvdioccphalus, 
another biothei was encephalitic, and a thud sibling was a mental 
defective In anothei case of physical factois influencing behavior 
a child had had an instrumental biith with lathci seiious lesults 
W N was ovei-developed physically but poorly developed emotionally 
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This discrepancy, among others, heightened conflict and interfered 
With his bocial adjustment* E L. was going tliiough the physiological 
cliangcb, including sex initalion, which accompany puberty Hysteri¬ 
cal spells and interest in older boys weic the result of this endo¬ 
crinological over-activity. 

The childien's peisonalitv traits which were contributing tlieir 
share to the distuibed behavior at school included many v a nations. 

A M was a lomnntic individual whose thoughts turned to airplanes 
and advcntuie at tunes when — y'^ was being discussed. J S 
was piosaic and superficial, money-making was his chief intcicst. He 
will piobably tuin out to be a successful business man, but a vciy 
pool histoiian E S was interested only in seeking and obtaining 
pleasurable i etui ns She could stay up at iiiglit daiiLing until any 
hour, but became tired as soon as slic had to study, J, D IluI lived 
a huindrum existence and felt socially inferior Her hid for recog¬ 
nition took the form of writing herself romantic love letters and 
staging artificial fainting attacks I, C had ncvci grown up, she 
was generally immaluie, Her intellectual level was also veiy low. 

S G was happy only when in positions of powei; he could not walk, 
As a result of the influence of oldei ft lends, J. D wanted to become 
a man, against his mothci’s wishes. E L, was sclf-centcicd. Slic had 
had her own way while her mothci lived; why, she thought, should 
conditions be different undei her stepmother’s roof? E. C tliouglit 
siie was not good looking. Although fifteen, she did not mix witli 
other gills or boys Instead of making fiicnds with girls, she stole 
their purses 

Sex conflicts were of two types. Some of the girls may have had, 
or desired to have, some foim of sex experience and wcic somcwliat 
tied up m knots about it Theie Avere some boys tvlio had latent 
homosexual ticnds. In some cases, both among boys and gals, were 
found sex conflicts associated with stealing In these eases stealing 
may be, in the minds of childicii, a less sciious outlet foi the tensions 
worked up over sex conflicts 

Under the heading “changing intcicsts” aie found those eases of 
adolescents who were trying to bieak aw^ay fiom tlicii youiigei inter¬ 
ests and engage in moie adult activities. The old games and past- 
times no longer satisfied them Dancing, latei liours, and older 
companions wcie now sought—much against the wishes of the par¬ 
ents. These cases of puberty or caily adolescent dibsatisfaction go 
hand in hand with those cases wheic “relationship to friends” is 
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held paitly responsible for the clients difficulties, although in some 
of this lattei gioup of cases msufficient social and lecreational stimu¬ 
lation Avas also found as one of the causes of maladjustment. 

One child’s difficulties, namely, shyness and antagonism toward 
authority, vveie telated to an IQ aioiuid 70, the child did not know 
how to handle her cnvijonmeiit Thcie were three other cases whcic, 
in spite of an adequate IQ, the child was not using good judgment. 
One was a college girl who could get along with no one Her poor 
judgment lesultcd fiom her emotional difficulties 

Tlie five cases vrhere some academic or psychological disability 
rather than psychiatiic disharmony existed included instances where 
the child’s study habits weie poor, where there was difficulty learning 
some special subject, such as mathematics, and where the giade 
placement was too low to stimulate the child 

While all the above causes for disturbed behavior weic agreed 
upon only aftei adequate study of the case, it is readily admitted that 
fuither study might uncover even more fundamental causes, In some 
cases only the upper layeis of the difficulties were uncovered; m other 
cases one was able to dig moie deeply There is no limit to the depth 
to which one can theoretically go in the matter of tracing cause and 
effect m beliavioi Tlieic is a limit, though, to the depth one need 
go for practical thciapcutic puiposes As a icsult of this study, it is 
possible to say that ceitain types of children’s difficulties, especially 
many of those manifested in school by biight children, aie the re¬ 
sults of a subtle interplay between personalities those of parents 
and adults, eg, teachers, on the one side, and those of childicn, on 
the other Side by side with these chief influences upon behavioi are 
certain hereditary, constitutional, and physical factors which serve to 
reduce the resistance of the chrld and make it easier for psychological 
excitants to opei ate. 

Having in each case outlined what was considered the dominant, 
underlying bases for each child’s difficulties, it was then j^ossible to 
presciibc tieatment directed toward changing these disturbing 
causes at home or at school and producing more desirable effects 
Where it did not bccm possible to do this, an attempt was made to 
fill in some of the deficiencies in the child’s life by a lecicational pro¬ 
gram, or to stimulate the child directly through psychothciapy. The 
actual prescriptions, as written, can be classified as shown in Table 4. 

The recieational and social recommendations were not blanket 
recommendations by any means. They attempted to meet the specific 
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TABLE 4 

Prescribed Treatment 


Recreational and social changes 26 

Psychiatiic treatment 2+ llVcl 

Academic changes 22 case*? 

Social service work with i>atienta 16 casta 

Instiuction to adults 17 

9 cases 

Physical treatment g cases 

Change of home 5 

Hospitalization 3 cases 

Camp 3 

Big brother 1 

Court supcivision 1 case 

Financial help 1 case 


needs of each clilld In the case of one child who had, it was felt 
built up liimsclf too much on tlic physical side, mcmbciship in the 
non-athletic clubs of his school was aiianged, To the parents of 
this same boy, who did not like to stay at home, but who was inter¬ 
ested in sciences, the establishment of a little e\:perimental laboiatory 
in hib own home was suggested, In the case of a boy, aged 10, whose 
mother was Stirling up his resistances, clubs where lie could get a 
different and more intelligent kind of supervision away fiotn home 
were prescribed In regard to J S. who was developing along such 
prosaic lines, membciship in the schooFs cultural clubs, sue!) as debat¬ 
ing and dramatics, was suggested E B , a giil on the tiail of boys, 
was helped to get into a mixed group. Here she would have a good 
outlet for her sex urge with undeistanding supervision, 

It IS interesting to observe that a recicational prescription was 
written m 26 out of 36 c«ises Does this mean that children whose 
recreational life is not adequate or satisfying aie moie likely to become 
difficult pioblcms to handle; or docs it mean that tioublcsonic chil¬ 
dren are difficult to satisfy in the matter of play^ Piobably an 
intei reaction opeiates here between cause and effect 

Psychiatric help for the patient was recommended in 2+ of the 
36 cases In 10 of these cases it was suggested that tlie worker act 
as psychiatrist; in 7, the teacher; and in 7 others, the psychiatrist 
designated himself. The reason for this division of labor among 
psychiatrist, teacher, and workei was only in part due to the fact that 
the psychiatrist could not follow up all cases In some cases it was 
felt that encouragement should come from the school it sell, as m one 
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instance where a boy was doing pooi school work in spite of a 
satisfactoiy IQ Fiequentlv the workei had alicady made a very ex¬ 
cellent contact with adolescent giils who had no friends. The 
WQiker was instiucted in such instances to try to fill in the social 
life of the gul thiough her own contact Such social occasions also 
gave the workci excellent oppoitunity for a clcepci psychiatric 
rapport The psychiatrist took on those cases whcic he felt man-to- 
man talks would be helpful, oi where, as tn one or two cases, fur- 
thei probing would help both the study and the patient It will thus 
he seen that the nature of the psychiatiic help, by whomever earned 
out, varied fiom encoiiiagemcnt to attempts to give the client some 
insight into Ins own pioblems, 

The academic lecommcndations covcicd suggestions with regaid 
to change of subjects, change of couisc, oi even change of school 
A M was recommended foi a science course instead of the academic 
couise he was following All Ins dlives weie in the diiectioii of 
engineciing. E C had the reputation foi being dishonest in her own 
school, It was felt that it would be too difficult foi hei to make 
good there, and a fiesh opportunity was found for her in another 
school E. P was as indilfeicnt as a giil could be toward school She 
was fniling in all subjects, and, through her school contacts, was 
coming closer and closer to sex delinquency It was recommended that 
she leave school and take up a business couisc. This slie did with 
happy success, E L., wlio was failing in school because of a post- 
tiaumatic psychosis, was allowed to remain in her piescnt school at 
her own pace W, N,, a boy with an IQ of 138, needed a special 
school wheie lie would have a chance to progress as rapidly as he is 
capable of doing and wheic he would have a vaiied, selective curri¬ 
culum to stimulate him, E B , a girl of 13, is only in the fourth 
grade in spite of an IQ of 103 She has been penalized because of 
her foieign parentage A little special help in language will fit her foi 
more lapid advancement E G, is much blighter tlian the tcacheis 
think she is Her IQ is 112 She was advanced a giade on the 
suggestion of the clinic, and both hei work and conduct impiovcd 
consideiably. 

In 16 cases it was iccommendcd that work be done with the pai- 
ents by the social woikeis. This woik was independent of the m- 
stiuction given diicctly to parents by the psychiatrist wheie it was 
felt that more intensive treatment was not needed. The work done 
With the parents included attempts to change their methods of 
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handling their childleii, oi atteinpts to give them mbiglit into 
then own piobicms, and thus improve tlicii rclatioubliip to their 
child len. 

In 9 cases it was lecommcndcd that childlen should replace sdiool 
by work oi supplement school by woik, in some cases dunng the 
summei and m some cases after school. While a ''change of lioind' 
was recommended m 5 cases, such a change would not necessarily 
mean a permanent fostci home A change of home might be tem- 
poiaiy, as during the summei months, or for a trial perioil It might 
mean only a prolonged visit to relatives 

In one case whcic a boy seemed to respond only to a big stick, 
It was lecommendecl that couil supeivision be continued In anolliei 
case, It was thought wise to lighten the burdens of a college gul by 
a little financial help fiom the clinic Tlic physical lecdiiinicntlations 
included specific medical ticatnient oi change in physical hygiene 

For various lensons these iccommendations wcie not always ear¬ 
ned out Table 5 estimates how ficqucntlv the piesciiptions weic 
dispensed by the social druggists 

Social and lecreational suggestions wcic caincd out only 50% 
of the time. The reasons for this aic not Imid to find, Ficquently 
the school had not the type of club oi iccrcational scivicc suggested 
The community, too, did not always supply what was demanded In 
some eases the patient oi the patient's paicnts balked at help. 

It IS rathei encouiaging to learn that over 70% of the rccommcrida- 

TABLE 5 

Estimates of How Frfqucntiy TarATMCNT Was Carripd Out 


Treatment Ticatmcnt 

prescribed cariieil out 


Recreational .iiul social cUanges 

26 cases 

13 cases 

Psychiatric treatment 

2V cases 

23 cases 

Academic changes 

22 casts 

16 cases 

Social service work with patients 

16 cases 

15 eases 

Instruction to adults 

17 eases 

S eases 

Jobs 

9 cases 

3 cases 

Physical treatment 

6 eases 

4 eases 

Change of home 

5 cases 

t case 

Ilospitflhzation 

3 cases 

3 eases 

Ctimp 

3 cases 

2 cases 

Big biothei 

1 case 

1 case 

Court supervision 

1 case 

1 case 

Financial help 

1 ease 

J case 
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tions with legard to chsinge m school pioceclure were cairied ovit 
This points to veiy excellent coopciation on the pait of the schools, 
It IS not always easy for schools to peimit a boy to change his pro¬ 
gram solely on the advice of an outsider In this connection, it is 
probably only fair to point out that the clinic was unusually assuied 
of the schools coopeiatioii befoie study was unclci taken, and that the 
clinic^s workeis wcie usually tactful and flexible 

Direct woik was clone with the patients* paients in almost all 
cases wheic it was lecoinmcncled Such diiect treatment was carried 
out by the clinic's own social woikeis who, of course, would be ex¬ 
pected to cany out the clinic*s recommendations. The intensity of 
this tieatment of parents docs not show up in this rcpoit One 
feels that, because of the latlier heavy case load caiiicd by workers, 
treatment was not always as intensive as was recommended This 
same ciiticism applies to the psyclnatiic treatment, especially that 
done by the psychiatrist It was not always possible to see the 
subjects as frequently as one would like. The clnldrcn wcie usually 
a long way fiom the clime and could not always leave school with 
perfect facility This mechanical difficulty raises the question as to 
the best location toi a clinic working with schools Should the clinic 
be established right in a central school building? 

It is intciesting to note that only in one case out of the five m 
which a change of home was iccommended was this lecommendation 
earned out, This success occurred m the instance of an adopted boy 
living with relatives who did not want him The boyi too, was 
anxious to get back to Ills brother with whom he felt more sccuie 
The fact that a recommendation of fostei-home placement was not 
canied out in the four other cases demonstrates to some extent the 
resistance of the parents to any change m the existing emotional 
status of the case. 

The next step m the investigation was the attempt to evaluate 
the results of tieatment. This is a very impoitant procedure 

A clinic’s own personnel (for the purposes of self-education) and 
those interested in mental hygiene in one way or another arc intei- 
estecl in learning just how successful arc tieatment policies The 
following summary is an attempt to estimate the results of the year’s 
work fiom the point of view of benefit to clients. In some cases, 
of couise, it is too soon to learn what improvement may liitei 
manifest itself, m other cases it is likewise too soon to learn what 
regression may occur. The bases used for judging improvement or 
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TABLE 6 

Evaluation or Rcsults or Treatment 


Number of cases 

No, impiovement 

0 % improvement 

2 

Little improvement 

20 % impiovement 

4 

Much improvement 

40% improvement 

13 

Veiy much improvement 

60% improvement 

6 

Complete i ecovery 

100 % improvement 

2 


lack of improvement were the repoits from all possible souiccb— 
teacher^ clinic woiker, paicnt and the psycliiatust*s le-evaluanon 
m cases whefe he le-exainincd the patient 

Foi the puipose of a lough-and-icady st«atibtical estimate of the 
amount of improvement shown by any one case a 5-poiiit scale was 
adopted The cases are mensuicd on this scale according to whether 
they showed no improvement, little impiovemcnt, much impiovement, 
ti vciy gicat deal of impiovemcnt, and complete cuic Side by side 
with each descriptive class a mathematical unit of pcicentage of 
improvement was addedj vaiying from 0% to 100%, Table 6 shows 
how cases were re-evaluated after tieatment in terms of the per¬ 
centage of impiovemcnt subsequently displayed 

It will be seen fiom this table that two cases failed to improve at 
all, these were balanced by two cases which showed complete recov¬ 
ery, The cases which failed to impiove at all were one case of 
dementia praecox, and one case of an encephalitic condition. In both 
these cases the natuie of the problem was too seiious and funda¬ 
mental to be helped in a shoit time. One of the cases showing 100% 
improvement, as estimated by the school, was a boy whose mother 
claimed he was neurotic, she was afraid that he was becoming homo¬ 
sexual. By means of a big brother—^^vho, by the way, was really a 
big sister, namely, the school counselor—this boy was introduced into 
social life under encouraging cncumstances. He blossomed out 
socially, and his school work improved at the same time. The other 
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case of a so-callcd complete cure is woitliy of mention This girl of 
18 had few friends and had been diagnosed on two other occasions as 
a dementia piaecox case for \vhom> as usual, a bad prognosis had 
been given She was seen again at the beginning of the year and her 
condition at that time seemed to resemble a manic^depiessive psychosis* 
At tlie piescnt time, clue to the stimulating eftect of the clinic and the 
cooperation of the school, she is able to take a job, Her paients 
lepoit that she is much more social at home, too. Moicover, the psy¬ 
chiatrist feds that she is not likely to slide back into her old condition* 

There are many othci cases where cncounxgmg results weic ob¬ 
tained Thcie was one interesting case of a gill suffeiing from faint¬ 
ing attacks, After she had been studied by the clinic the spells dis¬ 
appeared and the school rcpoits ‘^that J. D has done good work and 
made progicss” A, IS was icfcucd because of foigeiy and tiuancy 
His teacheis now report "that he is a completely changed boy and 
theie has been no dishonesty in a couple of montlis," D L, wlio 
engaged in fantastic lying and made bids foi attention, showed im¬ 
provement foi a number of months and then had a slump just before 
hei examinations, to escape from which she invented an attack of 
laiyngitis 

One frequently found that the initial symptoms for which the child 
was ref Cl red to the clinic disappeaicd, although more serious under¬ 
lying character defects remained This cliange occuircd m one case of 
a gill who had ciying spells She gave up hci crying, but was still 
very difficult to manage, Another girl who was referred for stealing 
did not steal again after the clinic saw her, but subsequently lied her¬ 
self out of a job. 

S, K., whose problems were serious enough to icquue lemoval 
from home and hospitalization, is now “quiet and pietty well ad¬ 
justed “Theie is piogrcss in the home situation” where previously 
maiital disorder was pioducing the neivous weai and tear to bring 
about this boy*s problems H S is a "peifcct gentleman” at a camp 
away from home, but his gentlemanhness disappeared in part after a 
iew days at home* E. L,, who was referred for stealing and antag¬ 
onistic behavior toward the teachers, has stopped stealing, but “there 
is no improvement in school,” M. W., who is a truant and uncon- 
tiollable, “is now making better effoit Truancies less frequent 
Appearance better.” R. C was referred because of stealing and ovei- 
activity. His stealing has disappeared and he is much quieter. He has 
been kept in bed because of illness Pei haps he has not had much op- 
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poitunity to steal theiel E H, who was “clisordcily in class and 
cruel to younger children/’ showed good deal of impiovement/’ 
Scholarship improved and Ins bcliavioi was far less annoying in school. 
Unfortunately^ he became more cruel at home and attempted to choke 
Ins. mother, She demanded his removal fiom the home S. K , ’ivlio 
was “restless, violent and unstable at school” and also a truant, has 
manifested less truancy, impiovcd in his school work and “lus ap¬ 
pearance IS 100% bettci ” 

While these icsults seem faiily ciicoin aging, one has to be cautions 
about putting a final stamp of approval upon them. It is quite likely 
that should the clinic withdiaw its supcivision or interest in these 
cases, some of them would ievert to tlicir picvious unsatisfactoiy 
status On the othei hand, it is quite possible that a few of the cases 
wheie the results arc so fai unsatisfactoiy will show some inipiovc- 
ment as furthei intensive work is done with them 

It is mteiesting to speculate about what caused the improved be¬ 
havior in oui clientele While, of course, successful methods of 
tieatment with one case would not work with anothci, it is never¬ 
theless woith while learning what, bv and large, constitute the mam 
factois making foi successful therapy The analysis shown in Table 7 
IS an attempt to estimate these factors 

Under “clinic’s efforts” wcie listed cases which could not presum¬ 
ably have impioved without the clinic's iiiteivention This inter¬ 
vention took vaiious forms It might consist of work with the par¬ 
ents For example, R. C was kicking up because of a feeling of 
insecurity winch came fiom the tangled emotional mess of a father- 
stepmother mteirelationship The clinic’s work with the parents had 
a distinctly favoiable reaction upon the child The clinic's efforts 
might be part of a piocess of encouragement and stimulation for the 


TABLE 7 

Analysts ov Factors Maung for Successioi Tiicrapy 


Clinic’s efforts 

15 cases 

Change of parental attitudes 

12 cases 

School coopeiation 

9 cases 

Recreational resoiiiccs 

5 cases 

Academic changes 

4 cases 

Change of home 

3 cftscs 

Inbight acquired by clients 

3 cases 

Work 

2 cases 

Influence of coint 

1 case 
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patient, as in the case of the cxtiemely depressed girl, where encourage¬ 
ment by and opportunity for social contacts with clinic workers un¬ 
doubtedly helped to bung the patient out of the hole Sometimes the 
clinic's efforts consisted in interpreting the patient to the parents, as 
happened with E B > whose paients were trying to mold hei into a 
rigid routine Occasionally the clinic, thiough the psychiatiist, pro¬ 
vided the successful touch This happened wuh A B , a latent homo¬ 
sexual, who was relieved of his conflicts paitly by the psychiatiist. 
W. N , who felt superior to life, was helped to obtain a new standaid 
of values by means of insight the psychiatrist Iielped to give him 
There is the interesting case of J D , who was heading foi the stage 
but iiding lOugh shod over the woild in the meantime Because of 
his supcicilious attitude, he turned out to be one of the most difficult 
personalities with whom the present examiner evei had to deal The 
examiner tiled “shock therapy*^ upon this boy. He told the boy as 
frankly as he knew how a few disagreeable tiuths about himself 
Tlic boy flriied up, stampeded out of the office, bawled out the teachei 
for sending him to the psychiatrist—and unproved m his work and 
attitude! Undoubtedly, a change of attitude on the part of parents 
helped along this adjustment; but through the psychiatiist's attitude 
the boy was made to face himself veiy clearly for the fitst time He 
evidently did not like what he saw in the minoi that was held up to 
him, and set about to change the picture E, B , a psychopathic pci- 
sonahty, was undoubtedly helped by tJie clinic in many ways Fi¬ 
nancial help fiom the clinic kept her m college, and the woiker's close 
sympathetic supervision gave this giil piactically her only friend. 

Twelve cases were impioved because of a “change of attitude on 
the part of the parents ** This type of therapy, fundamental in child 
guidance work, is one of the most difficult to administci, inasmuch as 
the causes for the oiiginal parental attitudes are so deep-seated It is 
easy to understand how parents who have been handling their chil¬ 
dren m a certain way for 15 yeais are not, as a rule, hkcly to change 
their tactics very leadily as a result of outside intervention; such 
parental methods are usually too well built upon a very close emo¬ 
tional need It is rather outstanding, that 12 parents did mend their 
ways to some extent—even if some of them regressed later The 
initial attempt to tieat them has been successful, and chances for even 
larger success subsequently are greatei because of these initial fortun¬ 
ate contacts. 

In the 9 cases which were helped by the school this assistance came 
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Liigcly tliroiigh the clinic's insight into die children’s difficulty. This 
msight enabled the woikcr to act as liaison officer between the child 
and the teachers, and intcrpict the child’s needs to the Litter success^ 
fully Without the cooperation of the school, however, and a tliaiigc 
of attitude by its pcrsomiel, a happy prosecution of tiic case would 
not have been possible 

Four childien weic dUtuictly benefitted by school tAUwg 

Five children wcic found fiesh iccieational outlets; the stimula¬ 
tion they received fiom games earned over to theii scliool work. One 
seldom, of couise, found these iccicational satisfactions acting alone 
as the basis for the cliildien’s impiovcmcnt in gencial; usually tiicy 
went hand in hand with impiovcd methods of liandhiig by pnients, 
and picstige at home for the child 

Three children leadjustcd themselves away from home, then prob¬ 
lems piactically disappeaiing in theli new environment. 

Two adolescents got along well at work, at school they had caused 
much tioiiblc 

When the chief causes of bringing about a better adjustment of 
childien, namel}^ clinic’s eftorts, work with paients, aiul school’s 
coQpciation, aic analyzed a little more caiefully, it will appear that 
the basis of this improvement in children's bchavioi is the effect of 
othci peisoiiahtics upon tlie childien, whether it be that of tlie teacher, 
psvchiaiiist, clinic woikei, oi, more impoitnnt, parent Tins finding 
fits in with that aiiived at as to chief causes for cliiklien’s difficulties, 
namely, tlie influence of the home, where again the personality of 
parents is the primaiy toxin. 

Equally mipoitant as a study of causes for success in the matter of 
therapy is a study of causes for lack of success, An effort was there¬ 
fore made to estimate the leasons why the cUmc faded partially or 

TABLE 8 

Reasons tor Fauurf or Partiai Faiiurf 

Inability to icach parents 
Seventy of the disorder 
Poor contact with patient 
“Too many cooks” 

Personality of personnel 
Low-giade family 
Inadequate study 
Treatment not intensive enough 
Unemployment _ 


+ ca scs 
3 cases 
2 cases 
2 cases 
I case 
1 case 
1 case 
1 case 
1 case 
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completely to readjust its clients The results of this study arc out¬ 
lined in the list of reasons for unsuccessful theiapeutic efforts shown 
in Table 8. 

Ill the same way that personality is a cause of success in treatment, 

It would appeal that peisonality is equally a cause of failure Out 
of the above 14 cases where success was pooi, 9 of them appeared to 
have suffcicd fiom a peisonality in contact with the case, eithci in 
the home, or the clinic, or the school The personality difficulties of 
those of us woikmg with these cases which intcifeic with therapy arc 
much the same type of pioblcm as unsuccessful paicnts show Oui 
own difficulties consist of lesistanccs and blockings and emotional 
identifications which pi event us from retaining our objectivity and 
doing what is best for the patient, irrespective of oui own feelings. 
Fiom these findings as to the cause of unsuccessful theiapy, it would 
appear that when very scvcic, practically hopeless cases aie eliminated 
from the clmic^s intake by a moie caicful admitting arrangement, a 
well-adjusted stall woikmg with patients who arc at least capable of 
icadjustment should produce most excellent therapeutic results, 

The case requiiing more intensive tieatment before better results 
could be obtained was that of a highly emotional gal requiring a 
frank psychoanalysis to break up hci emotional immaturities She 
improved while she thought she had ihe attention of the psychiatiist, 
but bioke down when the stress of leahty became too severe at school 
Failuie in one case was due to the fact that not enough was known 
about the Situation before tieatment was started, The girl herself was 
contributing a good deal to hci pioblcms wheteas the clinic tended 
at the outset to place too much emphasis upon the home 

One case of a veiy low-giadc family was just impossible at the 
outset fiom evciy point of view and little could be expected fiom it, 
In two of the three cases where ^‘seventy of the disorder” was 
responsible for failuie, peimanent bram damage had taken place. No 
amount of cliild guidance work can icplace damaged biain cells. The 
thud instance in this group was suffeiing from dementia praecox. 
One case was not improving because of the clinic’s inability to find 
a job for a discoiiiaged, low-giade giil 

^‘Too many cooks.” It is woithy of mention that a clinic outside 
the school system collaboiating on mental hygiene woik with so many 
school officeis, many of them in positions of authoiity, felt that m 
only one oi two cases did this liaison anangement definitely intcifcre 
with the client’s welfare It is quite possible, though, that if the 
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clinic liaJ been able to control the total situation, many otlicr cases 
would have manifested even gi eater iinpiovenient Tlicie is little 
doubt that, by and large, study of a case artd thcrapj’^—it is frequently 
impossible to draw the delimiting line between these two—should be 
concentrated m the fewest possible hands. 

As anolhei independent eftoit to evaluate a mental hygiene ap- 
pioach in the study and treatment of children's scholastic problems, 
the schools which had refer icd the above-mentioned cases were sur¬ 
veyed by means of a questionnaire and a peisonal interview bv the 
clmic^s workeis Representatives of tliesc schools—principals, voca¬ 
tional counselors, student advisers, psychologist^—^^CLc firbt asked, 
what help did thev expect to receive fiom a child guidance clinic, 
Answeis to this question showed raaikcd agicement It was tlic func¬ 
tion of the clinic to make “a thoiough investigation of the cliiUrs 
problems Schools expected ‘hlcfiaitc constructive suggestions us to 
ticatment of the pioblcm,” Fioni tlic clinic’s study, schools \vnoted 
to obtain insight into and undeistandmg of the clidtPs bchavioi. One 
or two schools thought that a good physical examination, 'was an 
essential pait of the clinic’s activities (A physical examination was 
done on almost nil the above-mentioned cases ) 

The schools asked what they felt a child guulnncc clinic had 
actually given them replied that they thought they could accept tlic 
results of examinations with confidence. These satisfactoiv examina¬ 
tions—psychological, physical, pi>vUuaLiic, together with social lustory 
—had given them insight into the child’s difficulties On the basis 
of this insight and the specific theiapcutic siiggcstioiib, tliev had been 
helped in adjusting the difficulties for winch the childleii had been 
referred. One piominent school principal expressed her reactions as 
follows *‘Whcn we get to a blank wall, a child guidance clinic is 
where we tuin to We don’t get so discouraged any more, knowing 
theic IS help and undeistandmg to be had,” 

All the schools agreed with more or less emphasis that the behavior 
of the children had impioved as a icsiilt of the clinic’s conpcmtion 
It was iiitciesting to leaui that this impiovcnicnt had been hi ought 
about from the school’s point of view in four ways 

a The school had received broader rmderstandmg of the cluUVs 

difficulties. 

The examinations and the woikci’s contact with the scliool in 
inteipieting these examinations had biought the teachcis toirethci 
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and had helped them to coopciate in ovcicoming the child^s diffi¬ 
culties 

c Many schools thought that the physical care which the clinic 
iiad given thiough its workeis was helpful in adjusting the child 

(L School piincipals seemed to feel that tinough the woilcer the 
paicnts* coopeiation in working out the clinic's therapeutic sugges- 
tions had been obtained. 

Almost all schools agieecl that they had found no difficulty in 
cailying out the clinic’s suggestions Only occasionally did the school 
machineiy interfere with the clinic^s therapeutic piogiam. Evidently, 
the piincipals had the powci, as one tcachei expressed it, ^‘to cut 
red tape in the school and see that plans are earned out" Most 
schools “welcomed Tiny suggestions and weie glad to carry them out. 
The faculty as a whole was cooperative and helpful/’ 

Asked how the clinic might have been moie valuable m handling 
tlie schools' caseSj piincipals answeied in chorus “Give us moic of 
you " The schools seemed especially anxious to have assigned to them 
“a capable woiker to give more time to this school's work " 

The clinic was anxious to leain, too, whethei it had been successful 
m educating the teachers to become psvchiatncallv minded so that 
there "would be a favorable carry-over to othci cases not studied by 
the clinic/' Fiom the answeis obtained to this question it seemed 
that, by and laige, the schools obtained a much better insight into a 
mental hygiene approach Some schools “used the clinic's repoits as 
guides to solve othei pioblems" “The teachers' enthusiasm has been 
stiircd up and by and laigc they aic anxious to learn moie about child 
guidance investigations," 

The clinic was also jnteiested in the following administrative 
problems. 

Did the schools think that the clinic's woik would be more effective 
if the clinic visited the school, instead of having the childlen come to 
the clinic’s offices? Opinion was divided on this point. Feeling was 
a little stronger, bowevei, in favor of the view that a child guidance 
clinic would do better work if opeiating in the school building 
Schools felt that this anangement would ovcicomc patents’ picjudicc 
against social agencies For the most pait, the principals felt that it 
was easier for schools rather than clinics to get the cooperation of the 
parents Parents were flattered by the school's attention. Unfortunate¬ 
ly, most of the schools felt they had not the bpacc in which to house 
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a clinic One school psychologist, howevci, believed that in going to 
an outside clinic, the child would be niorc likely to feel that he himself 
was the one who was going to profit from the study, whereas an intra¬ 
mural study would emphasize in the child’s mind the benefits likely to 
acciuc to the school. All schools agreed that in studying the home 
conditions behind children’s problems the emphasis should be laid 
upon the tiaining and tact of the person cariying out the home 
investigation, rather than upon the affiliations of the woiker Xlic 
schools agreed, of couise, that it was necessary to use social agencies at 
the present time because no member of then own personnel had time 
or training foi careful detailed social scivicc work. 

Most of the schools weie interested in h.iving Icctuie couiscs fo\ 
their staff, especially wheic such couises would bring academic credit 
to the teachcis Some of the piiiicipals seemed to feci tliat the teachers 
were rathe I swamped with lectures aow and might not have sufficient 
time to attend mental hygiene courses Those teachers 'who were 
alieady partly trained in a mental hygiene appioach felt tlicv could 
get the most benefit from small group conferences under competent 
leadership rathei than by attending popular and ovcrciowded lecture 
courses 

Piom a yeai’s intensive study of 36 cases of scholastic maladapta- 
tions lefencd to a child guidance clinic, and from reports received 
fiom the schools making use of the clinic, the following conclusions 
can be diawn 

The chief reason discoveied foi the schools’ desire for a climcnl 
investigation of a pioblcm case w«as the fact that the pupil was inter¬ 
fering in one way or another with school routine. Clinical study 
showed that personality disturbances among the children, family 
difficulties, and physical influences were easily the majoi causes of 
the childicn’s apparent scholastic difficulties. In this connection it is 
interesting to observe how home influences can play a large part in 
producing scholastic problems. 

In attempting to overcome the child’s maladjustment a large num¬ 
ber of recommendations were made with regard to change in academic 
programs. Many prescriptions were handed out calling for recrea¬ 
tional and social changes Psychiatric and social service work with 
patient, parents, and teachers took care of even a gicater number of 
prescriptions By and large, the schools were very cooperative in 
putting through the academic changes recommended 

In the matter of results obtained from the clinic’^s work it was 
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possible to estimiitc that cases studied and tieated had shown 50% 
improvement in behavior. It was also estimated that the causes for 
successful treatment were largely the clinic’s effoits in producing a 
change of parental attitudes, and work with the schools in carrying 
out the recommendations of the examiners The chief causes for lack 
of success were the severity of the disoider, or inability to reach parent 
or patient 

The schools, when qviestioned, seemed to feel that they had received 
a good deal of help from a child guidance clinic They felt satisfied 
that the clinic’s investigations were thorough, and gave teachers 
insight not only into their own pupils’ difficulties, but insight into 
the motivation of disturbed behavior more generally Principals 
expicssed thembelves very emphatically as to the need foi an extension 
in the schools of child guidance work. School authorities also stated 
that they arc inteiested in discussions and confei cnees on children’s 
behavior problems in geneval 

Cohnnbia Ujitverstiy 
New York Oity 


UNE fsTUDE CLINIQUE DE L’APPLICATION DE L’HYGIfeNE 
MENTALE AU TRAITEMENT DES PROBLfeMES 
SCOLAIRES DES ENFANTS 
(R6sum6) 

Lea icolea publiques s’lnt^rcssent surtout i fnire suivrc line loutine nux 
enfants. Quand iin enfant r^siste aux meilleura efforts dii personnel de 
r^cale, on demande h une chnique psychiatnque pour les enfants d‘aider 
dana ce processus d’adaptation, Aprea avoir revu I'etiide pendant une 
ann^e et le traitemcnt dca enfanta & d6sadnptations acoiairea, unc clinique 
paychiatriquc a appria qiie lea difficult^s de personnalit^ et les incapacit^s 
physiques chez lea cnfnnts, et lea d6sadaptntions ^motives chez les parents 
ont leg pnncipales causes de Vinsucces h I’^cole 
Les principales m^thodes employfica pour surmonter les dif]iciilt6a qui 
cmpkheiit \e dfeveloppemcnt dea enfants ^ Vecole ont compns des pro- 
grammea de r4cr^ation, des changements de milieu et du travail paychia- 
tnque avec les enfants, les parents et les raaitresses d'^cole On a troiiv^ 
que leg meilleurs reaultats ont obtenus par I’mfluence de quclqiie per- 
aonnalitd, celle du psychintriste ou celle dii travailleur gocial aur Tenfant, 
le parent ou la maitresac. La peraonnalit6 scmble avoir une plus grande 
influence formative aur les enfants que Torganisation scolaire ou n'impoite 
quel autre agent impersonnei, par ex, In rto^ntion 
En somme on a pens6 que la clinique a r£ussi de cinquantc b. aoixante 
pour cent dans scs efforts de faire adapter lea enfants trait^a h T^cole 



THE application OF MENTAL IIYGIRNH 


461 


Les prmcipales cau'ies dii mnnqiie dc sucres ont le gravity du probl^mc 
rie Fenfant et la difficuiti dbnflucucer Ics parents par aoii npprochc psy- 
cliiatnque 

Luvnr 


EINE KLINISCHE UNTERSUCIIUNG DER ANWENDUNG DER 
GEISTIGEN HYGIENE AUF DIE SCHULSCHWIERIGKEITEN 
VON KINDERN 
(Refcrat) 

Die oflfcntlichen Schulcn interesaicrcn hicIv besoftcicr'i fur die Eiutugung 
der Kinder in cme Roulme Widersticbt cm Kind den hesten Hcslrebiinficn 
des Schulpersonals, so wird cinc Kmdcifuhiiingsklinik (cliild guidance 
dime) 2 x\T Hilfe bei dicsem Biltilingsvorgang heraiigczogen Eiiie gc^visse 
Klinik ditjsei Art hat aua nochmaliger Durdisiclitigung citier jahrlangeu 
Untersiichiing und Beliandlung von Kindcrhi die sich der Scluilc scliicclit 
anpasslcn, erfahren dass Karakteischwicrigkcitcn (personihty dillicultiea) 
und physisclie Unfahigkciten (disabilities) bci den Kmderti und aHektive 
Storungeu (emotional maladjustments) bei den ElUrn die Ilauptursachcn 
ungenugenden Schulfortschnttcs daistcllten, 

Die Haiiptverfahrcn, die zur Obenvindung der die Ausbildiing der Kin¬ 
der stqrenden Hemmungen (handicaps) venvendet wurden, be/ogen sich 
auf ErhoUingsptogTamrac (rccieational programs) Anderung der Umge- 
bung, and psychlatrischc Arbeit mit Kmdertij Eltcrn^ und Lelirero Man 
fand, dass die besten Reaultate durch die Eimvlrkiuig des Karnkters (per¬ 
sonality) des Psychiaters oder des Sozialarbeilers (social worker) auf 
Kind, Eltcrn, ocler Lehrer eri^ielt wurden Der Korakler scheint aiif dm 
Kinder einen starkcicn Bildungsemfluss auszuubcn, als die Schulemnchtung 
oder irgend eine andcie unpersonlichc Einwirkiing wie zum Beispiel die 
der Erholung 

Im grossen Ganzen fuhUe man, dass die Klinik, m ilircn Bestrebungen, 
eine gute Schulanpassimg (successful school adjustment) bci den von ibr 
bfihandelteti Kinder zu erzic|cq» emeu Grad von SO bis 60% m Bezug auf 
Erfolg erreichte Die Hauptiirsachen cles Mialingcns der Klimbrbcit lagen 
m der Bcdenklichkcit der durch das Kmd gestellten Aufgabe und in der 
Schwierigkcit der Erreichung der Elteru mil der psychmtnachcn Annd* 
herungsweise* 

Levy 
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SOME NEW BASES FOR INTERPRETATION OP THE IQ—ERRATUM 
Bhth Weijman 

PiRure 1 of the article entitled ‘‘Some New Baac^ for Interpretauon of the 
IQ” as It appears on page 117 (No 1) of this volume is up-side-down The 
{Accompanying figure shows the figure in its correct position 
IQ 
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THE NON-RANDOM CHARACTER OF INITIAL MAZE liEllAVlOK— 

ERRATUM 

Wayne Dennis and R II Henmemav 

Lines 10 and 11 on page 400 of this journal. Volume 40, No 2, June, 1932, 
were printed in a transposed position, their proper position being belwctn 
lines 16 and 17 of that page The section, should read as follows 
The record of this first gioiip as a whole was only slightly less remark¬ 
able than that of the two lats just diaciissed Two rats made only one 
error each, two more made onl> two each, a total of 11 rats each made 
no moie than 4 entrances into cuis-de-sac The gicalcst number of total 
entrances into blind alleys was 10, while the average iiunibcr was 4 5 In 
other words, not a single rat entered all ciils-dc-sac on the first run, and tin 
aveiagc rat entered only oite-third of them 
However, we arc chiefly inteiestcd not in the total errors but in the 
direction taken by the rat m leaving each iimt of the ma^c Jor the first iittic 


LEARNING OF A PETZVS CON URL 
R H Masore 

Much has been said about the intelligence of parrots, many authors have 
even suggested that because of their supeuor intelligence the parrots, family 
Psittacidae, should be placed at the top of the class Aves* Although some 
woik has been done on avian leaining, practically nothing has been done 
that shows anything definite about the intelligence of any sort of parrot, 
I am presenting this work here, which was done under Di, W C Alice, 
as a small contribution to this unexplored field and as a stimulus for further 
exploration 

The experimental work was done on a Petz*s canurc {Bnpsitiacula rn- 
nicnlaiis, Linn ), a representative of the genus Eupsittnciiln, which is one of 
the largest geneia of the sub-family Paittaciuac, the typical parrots The 
coniiies arc native to Ccntial Ameiica, from Mexico to Costa Rica, where 
they abound in large flocks This particular bird was exceedingly tame I 
had kept it at home for several inondis previous to these tests, and during 
that time he became so tame that lie followed me around nuich like a do^ 
will follow its master I am inclined to believe that the bird was a male, 
although I cannot be sine as it is quite difliciilt to dctenniiie sex of parroia 
by external cliaiacteristics 

Procedure 

The first experiment was conducted in a two-choice box (Figure 1), with 
light and daikncss ns the two stimuli The bird was to choose tlit dark- 
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Two-C hoice Box 

li 2, S, 4t and 5—movable dooia manipulated from the front of the box 
A and B—boxes containing 15-watt Mazda lamps shielded by ground-glass 
circles 254 inches m diameter. 

C —the vestibule 

The box was shielded at the front so that the investigator could not be 
seen by the bird. The bird was placed in the vestibule and door 1 was 
opened allowing the bird to pass into the area of choice The dooi at the 
end of the correct alley was opened and the door at the end of the incor¬ 
rect alley was closed, After the bird passed doQi 2 or 3j as the case might 
be (the stimuli were alternated from left to right), the corresponding door, 
4- or 5^ was opened and the bird allowed to pass into the vestibule, Each 
door was closed as the bird passed it 
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FouR-CrioiCE Box 

At Bf Ct and D —alleys equipped with movable doorg and manipulated from 
a large panel in front of the box that alnelded the observer from the 
bird 

M and E —movable doors 

0 —bo^ea containing 15-watt Mazda lamps shiclcled by ground glass 
/—the vestibule* 

The bird was placed in the vestibule and allowed to pass into the area 
of choice > if the incorrect choice \va^ made, door £ was closed and the bird 
wns obliged to retiace his course and make another choice 'When the cor¬ 
rect choice was made doors E and A/ were opened allowing the bird to 
pass into the vestibule^ after which Af was closed 
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ened alley, aa 10 pieliminaiy trials showed that the bird was photopositive 
Twenty tuals wcie given daily, 10 in the nftcinoon and 10 in the moininE 
Two successive daya without enoi was consideied as the criterion for mas- 
teiy of the pioblcm As a reward for choosing the correct alley and re- 
tuining to the vestibiile, the bird was icleascd fiom the bo^, allowed to 
crawl upon the experimenter’s hand, and given a few bites of banana, The 
bird was adveiscly stimulated by the dim light and close walls of the box 
and made efforts to escape fiom this situation^ tlierefoic, iclease from the 
box was a rcwaid, and the banana, which the bird was willing to cat at 
any time, was an added icward. 

The second expenment, conducted in a foiii-choice box (Figure 2), was 
run to condition the bud to choose the dark alley, which was constantly 
shifted, At first the bird was allowed to retuin to the vestibule (all doors 
being kept open) even if he did not make the correct choice If he made 
the coirect choice he was released and given some banana, but if he made 
an incorrect choice he was given no banana and was confined in the vesti¬ 
bule foi sevcial moments and then made to lun again This did not prove 
satisfactory as the bird continually chose door A even though he was not 
rewarded To prevent this A door was inserted ftt ii, which was closed if 
the wioiig choice was made, compelling the bird to ictrace his steps and 
make the correct choice before he was nllowcd to enter the vestibule and 
be lewaided This also pioved faulty, na the bird had acquired a posi¬ 
tion habit and continually chose dooi A fust and then made the coirect 
choice Door A was then shut, making a three-alley choice box When 
this was masteicd dooi A was opened Twenty trials were given daily, 
and two successive days of trials widiout eiroi was the ciitciion for mas¬ 
tery, as in the fiist experirnent 

The third experiment was in the two-choice box (Figuie 1), using the 
same method as in the fust expciiincnt, but substituting red and gieen light 
for light and daikncss as the two stimuli Ordinary coloied glass plates, 
which were known to tiansmit mixed wave lengths of light and to differ m 
intensity of transmitted light, weie placed in front of the white lights 
As the pieliminaiy tests showed that the bird was moie positive to the 
red (8 out of 10 trials), the green light was used as the coriect choice 

Tests for retention of the two-choice Iiglit-and-daik pioblems were made 
10 and 20 days after the pioblem had been mastered Duiing this time 
the bird was learning the four-choice Iiglit-and-daik problem Another re¬ 
tention test was made 27 days aftei the pioblem had been mastered, dur¬ 
ing the latter 7 days of which the bird was learning the two-choice led- 
and-green problem 

When the bird was not in a choice box he was kept m a cage and a I 
lowed as much sunflower and hemp seed as he wished to eat 
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Day 


Results 

table 1 

Results of the Two-Choice Liciit-and-Dark Prodlem 


1 Morning 


Afternoon 


2 Morning 


Afternoon 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 

2 

3 

4 

5 

6 


9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


4-46 

3- 24 
2-20 
0-37 
0-10 
0 SO 
0-52 
0-18 
0-39 
0-S9 

0 21 

1- 19 
0-12 

4- 20 
0-26 

2- 31 
1-7 
1-6 
0-45 
0 29 

1-20 
0-25 
0 3+ 
0-23 
0-29 
K14 
0-18 
0-12 
0-21 
0-10 

0-13 

0-9 

0-13 

0-12 

0-20 

0-8 

0-8 

0-20 

0-7 

0-9 


2iip 3L 
Sup 6L 
4L 

Idr 12L 
2L 

Idr 2 
Inp IL 

IL liip 

IL 

4L Inp 

2L Uip 4di > 

IL Inp 4dr 2 
3dr I 
IL 2<lr 2 
Idr 1 
IL 

2L Idr 2 
IL liip 
IL lup 

IL 

2(lr 3 
IL 

Idr 3 


IL 

IL 


0-8 

1-20 

0-9 


lL2(lr 3 


3 Moining 
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D.iy 


Afternoon 


4 Morning 


Afternoon 


5 Mointng 


TABLE 1 {coniiHited) 
Trials Time (min,-sec ) 


4 

5 

G 

7 

8 
9 

10 

1 

2 

3 

4 

5 

6 
7 
S 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


0-7 

0-8 

0-14 

0-8 

0-16 

0-8 

0-7 

0-13 

0-10 

0-9 

0-8 

0-7 

0-7 

0-9 

0-8 

0-8 

0-7 

0-7 

0-9 

0-7 

0-8 

0-7 

0-8 

0-6 

0-8 

0-6 

0-8 

0-8 

0-11 

0-6 

0-8 

0-7 

0-7 

0-6 

0-S 

0-7 

0-7 

0-6 

0-8 

0-7 

0-8 

0-7 

0-7 

0-6 

0-6 

0-6 

0-6 


Errora 


Idr. 3 
IL 
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TABLE 1 (conltmuci) 


Day 

Tiials 

Time (min-sec) 

Errors 

Afternoon 

1 

0-8 



2 

0.7 



3 

0-6 



4 

0-6 



5 

0-6 



6 

0-7 



7 

0-6 



8 

0-6 



9 

0-7 



10 

0-6 



Designations of errors are as follows* 

L —choice of the lighted alley 

Z)r,—attempt to retrace path to closed door, indicated by the number fol¬ 
lowing “dr,*’ 

Up —attempt to climb the partition between the two alleys 
The number in front of the letter indicates the number of times the error 
was repeated 


These results show 100 trials for mastery of the problem, with an over¬ 
age time of 26 5+ seconds per trial and an average error of 26 per tnaV 
The running-time was reduced from the first day’s average af 1 minulc 
and 22 seconds to the last day’s average of 6 6 seconds The average daily 
error was similarly reduced from 2 8 per trial to 0 

All of the retention tests showed no error, the first (10 days) an aver¬ 
age time per trial of 8 4 seconds, the second (20 days), 10 4 seconds, and 
the third (27 days), 8+ seconds 


TABLE 2 

Results or the Four-Choice Light and-Dark Problem 


Day 

Trials 

Time 
(min -sec ) 

Doors 

chosen 

Dark 

door 

1 Moinmg 

1 

Door A open 
1-22 

A-C-A9-B 

D 

2 

3-56 

A4-D 

D 


3 

0-8 

A 

A 


4 

2-54 

A2-D2-C 

C 


5 

1-8 

A2-B 

B 


6 

0-29 

A2-B 

B 


7 

0-27 

A-D 

D 


8 

0-7 

A 

A 


9 

0-55 

A-D-C 

C 


10 

1-21 

A-D2-B 

B 
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TABLE 2 (coiitinueii) 

Day 

Trials 

Timie 
(mm -s-cc ) 

Doors 

chosen 

Afternoon 

1 

0-37 

A-C3-B 


2 

0-37 

A-B2-D 


3 

0-7 

A 


4 

0-4+ 

A-D-C 


5 

1-20 

A-D2-B 


6 

0-49 

A-B 


7 

0-46 

A-D 


8 

0-10 

A 


9 

0-32 

A-C 


10 

0-35 

A-B 



Door A closed 


2 Moining 

1 

0-19 

to A-D 


2 

0-30 

to A-B 


3 

0-23 

to A-C 


4 

0-9 

B 


5 

0-29 

B-D 


6 

0-25 

C 


7 

0-9 

B 


8 

0-.48 

B-D 


9 

0-28 

C 


10 

0-17 

D 

Afternoon 

1 

0-14 

D 


2 

0-10 

B 


3 

0-21 

C 


4 

0-14 

B 


5 

0-15 

n 


6 

0-11 

G 


7 

0-10 

B 


8 

0-41 

B-P 


9 

1-3 

D2-C 


10 

0-14 

B 

3 Morning 

1 

0-17 

D 


2 

0-12 

B 


3 

0-23 

C 


4 

0-15 

B 


5 

0-18 

D 


6 

0-11 

C 


7 

0-17 

B 


8 

0-19 

D 


9 

MO 

B-C 


10 

0-9 

B 

Af Lei noon 

1 

0-24 

B-D 


2 

0-10 

B 


3 

0-13 

C 


4 

0-10 

B 


5 

0-12 

D 


flQ<a«eQ<OP=l G«0«QCJpqQOn P C3 O pq O O D O ppqOpqPUpqOOO 0 pq u « O 
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Dark 

door 

B 

D 

C 

B 

D 

B 

C 

B 

D 

G 

n 

n 

c 

B 

D 

B 

c 

B 

n 

c 

B 

D 

c 

B 

D 

B 

C 

B 

D 

C 

B 

D 

C 

B 

D 

B 

C 

B 

D 

C 

B 

B 

C 

B 


Afternoon 
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TABLE 2 {cajitinued) 


Day Trials 


6 Morning 1 

2 

3 

4- 

7 

9 

10 

Afternoon 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7 Morning 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Afternoon 1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


8 Morning 1 

2 

3 

4 


Time Doors 


(min -sec ) 

cliosen 

0-22 

D 

0-12 

B 

0-14 

C 

0-12 

B 

0-13 

D 

0’16 

C 

0-10 

B 

0-21 

D 

0-11 

C 

0-9 

B 

0-16 

D 

0-11 

B 

0-12 

C 

0-10 

B 

0-15 

D 

0-11 

C 

0-11 

B 

0-12 

D 

0-11 

C 

0-11 

B 

0-18 

D 

0-12 

B 

0-13 

C 

0-15 

B 

0-14 

D 

0-12 

C 

0-11 

n 

0-25 

D 

0-10 

c 

0-12 

B 

0-10 

D 

0-13 

B 

0-13 

C 

0-10 

13 

0-12 

D 

0-11 

C 

0-13 

B 

0-10 

D 

0-13 

C 

0-12 

B 

All doors open 

0-10 

D 

0-12 

B 

O-IO 

A 

0-12 

C 


Dork 

door 


U cq QCJ P3 O O CQ Q pq OPQ P O Q O cq C pq O (5 Q L3 W O D pO P pq O Ph P O PQ Q O W Q O < O 
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Day 


Afternoon 


9 Moining 


Afternoon 


10 Morning 


TABLE 2 {co?t/inued) 


Time 
(min-see) 


Doors 

chosen 


5 

6 
7 
& 
9 

to 

1 

2 

+ 

5 

6 
7 
S 
9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 

2 

3 

4 

5 

6 

7 

8 
9 

to 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


o-u 

D 

0-20 

B 

0-t2 

d-a 

0-11 

c 

0-12 

D 

0-10 

B 

0-9 

D 

0-9 

B 

0-9 

A 

0-12 

C 

0-13 

D 

0-8 

B 

0-9 

A 

0-10 

C 

0-10 

D 

0-9 

n 

0-29 

D 

0-17 

B 

0-10 

A 

0-13 

C 

0-12 

D 

0-10 

B 

0-11 

A 

0-18 

C 

0-10 

D 

0-12 

B 

0-11 

D 

0-12 

B 

0-9 

A 

0-14 

C 

0-14 

D 

0-12 

B 

0-9 

A 

0-13 

C 

0-10 

D 

0-9 

B 

0-47 

IJ 

0-10 

B 

0-10 

A 

0-19 

G 

0-12 

D 

0-21 

B 

0-8 

A 

0-17 

C 

0-15 

D 

0-10 

B 


Dark 

door 


wao;>taDo>>aa b530>»o^>»c Bao>aDo>B3 DBn>v=ao>ao Bcn>ca 
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TABLE 2 {conUnn^d) 



Time 

Doors 

Dark 

Day Trials 

(min.'sec ) 

chosen 

dooi 

Afternoon 1 

0-15 

D 

D 

2 

0-19 

B 

B 

3 

0-10 

A 

A 

+ 

0-16 

C 

C 

5 

O-ll 

D 

D 

6 

0-10 

B 

B 

7 

0-12 

A 

A 

8 

0-11 

C 

C 

9 

0-11 

D 

D 

10 

0-12 

B 

B 

A number aftei a letter 

in the column Doots 

chosen indicates the nuin- 

her of times the bird chose 

that dooi To A in 

the same 

column indicates 

an attempt to enter that alley even though it 

was blocked by the closed 


door 


These results show 200 tiinlji foi mastciy of the pioblem, with an avei- 
agc time of 20 25 seconds per trial and an average erior of ,386 pei trial 
The time was reduced from the fiist day’s average of 50 75 seconds to the 
last day’s aveiage of 12 09 seconds The average daily error was similarly 
reduced from 2 per trial to 0 

The retention test, made after six days, showed no errors and an aver¬ 
age time per trial of 1133 seconds 


TABLE 3 

Results of the Two-Choice Coior PaonrEM 


Day 

Trials 

Time 

Errors 

1 Morning 

1 

0-32 

2R 


2 

0-27 

2R 


3 

0-55 

3R 


4 

0-26 

IR 


5 

0-26 

IR 


6 

0-20 

IR 


7 

0-9 



8 

0-10 



9 

0-8 



10 

0-10 


Afternoon 

1 

0-8 



2 

0-8 



3 

0-9 



4 

0-8 



5 

0-9 



6 

0-30 

2R 
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TABLE 3 (cawtwnifrf) 


Day 

Tuala 

Time 

Errors 


7 

0 9 



8 

0-8 



9 

0-18 

IR 


10 

0-19 

IR 

2 Morning 

1 

0-8 



2 

0-9 



3 

0-10 



4 

0-9 



5 

0-13 



6 

0-9 



7 

0-8 



8 

0-9 



9 

0-9 



10 

0-8 


Afternoon 

1 

0-8 



2 

0-12 



3 

0-9 



4* 

0-13 



5 

0-9 



6 

0-12 



7 

0-13 



8 

0-13 



9 

0-14 



10 

0-10 


3 Morning 

1 

0-7 



2 

0-10 



3 

0-10 



4 

0-9 



5 

0-10 



6 

0 9 



7 

0-10 



S 

0-9 



9 

0-10 



10 

0-9 


Afternoon 

1 

0-9 



2 

0-8 



3 

0-9 



4 

0-9 



5 

0-8 



6 

O-IO 



7 

0-10 



8 

o-n 



9 

0-8 



10 

0-10 



The R in the error coJumn indicates choice of the -wrong light (red), and 


the number in front, the frequency of the error 
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These lesiilta show 30 tuals for mastery of the problem, with an average 
time of 12 31 seconds per tiial and an average error of 23 per trial. The 
average daily time was reduced from the fiist day’s avciage of 17 4S sec¬ 
onds to the last day’s avciagc of 9 25, with a corresponding reduction in 
error of 7 per trial to 0 

Discussion 

I think that part of the success in training this bird can be attributed to 
two factors first* the bud showed no fear of the expeiimenter and was 
easily transferred by hand fiom cage to bos:, and, second, the bird was not 
starved or punished, as in the case of most such mastery tests, but "was re¬ 
warded for collect choice As the bird was never deprived of food, hun 
ger could not have inhibited the learning 
The lesiiJts of the two-choice light-and-daik problem show rather typi 
cal learning The eirors and the time decrease at about the same rate 
Tlie learning in the foui-choicc box shows how easily a position habit 
can be foimed and how diflicult such a habit is to coirect After this 
pQSvUon habit bad been coi reeled, lUe Icatmng progressed ralhct smoothly 
Undoubtedly, bonie of the speed in leaining the color problem in the 
two-clioice box was due to the fact that the biid was aiready quite familiar 
with the box and had only to learn to rccognivc the conect stimulus Only 
eriora of choice weic made here, while in the first problem m this box 
sevcial other errois were made, and the fiist day's nveiagc luniiing- 
time hcie is slightly more than that of the last day's running-time in this 
box for the fiist pioblem, The fact that the bird was moic positive to the 
red than to the green light m the preliminary tests may be due to a cairy- 
over from the first two problems whcie the dark alley was the correct one, 
as the red is the less intense of the two colois 

Uriwrsiiy of Cfncngo 
CJiicaffOt Ilhnois 


GIFTED CHILDREN AS IIIGH-SCHOOL LEADERS 
Frank II Finch and Herbert A Carroll 

That intellectually gifted children lead scholastically has long been ad¬ 
mitted , that they lead socially has long been denied The prevalent belief 
IS that the average student, admired by his fellows because of hia lack of 
interest in things of the mind, holds most of the elective oflices m school, in 
college—and In life 

The piesent wiiters, desiring to make a preliminary attack on the prob¬ 
lem—admittedly a difficult one to solve—collected data beaiing on the ques¬ 
tion from the lecoids of the Univeisity High School at the Univeisity of 
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Minnesota The source of the data is an important fact to keep in mind 
University-high-school students aie almost invariably superior children, nnd 
those at Minnesota are no exceptions. The mean intelligence quotient of 
the Zll pupils enioUed m the senior high school for the year 1930-1931 was 
118 1 with a standard deviation of 12 2 and a range of 83-149 

Method of SCLEcrfON 

The records of all pupils who were membera of the senior clfissea from 
1927 to 1932 were examined All such students who were found to have 
an IQ of 130 oi above weie placed in a group thereafter called "gifted,” 
following Teiman's tcrnnnolog>% those with IQ‘s ranging from 115 to 120 
weie placed in a gioup tUercaftet caltcd supciioi (though, they were fic- 
tiially average for their school); those with IQ's from 9S to 10S were 
placed in a gioup thereaftei called «'ivcrngc 

Records from five gioup tests were a\ailable as a measure of intelligence 
Tests employed were Army Alpha 8> Pressey Senior Classification, Hag- 
geity Doha 2, Teiman Group Test, Foim A, and Miller's Mental Ability 
Test, Foim A Intelligence quotients were computed fioin the scoie of each 
test and equated by the method devised by Mdler (X, p 360), so that the dis¬ 
tribution of recorded intelligence quotients is similar to that which would 
have been obtained by use of the Stanford-Binct Of the five intelligence 
quotients of each individual, the median quotient was taken as the best 
measure of Ins ability 

Pupils fiom these tluee intellectual levels were then matched on the fac- 
tois of sex and miniber of years at the Umvcraity High School No student 
was selected who had been in attendance less than thiee >ear9, as "being 
acquainted” is obviously an important factor in leadership Matched cases 
weie usually, but not always, in the same graduating class The incinbcis 
of each group aie distiibnted rather evenly throughout the six years Fur¬ 
thermore, the changes in the extia-curiiCLilat program during this time have 
not been such as would give students nt any given period an opportunity to 
receive a higher lating than at any other period 

It was possible to match 66 pupiU, m each of three groups, on this basis 

Evaiuating Leadership 

The measiue of leadership employed was the number of positions in 
extra-ciiriiciilai activities to which an individual had been elected by his 
fellows No effort has been made to weight various positions Instead, one 
point has been assigned for each Year in an elective position for winch 
theie IS no scholaiship requirement, and for which there is no faciiUy m- 
fluence dnectly affecting the choice Offices and positions credited include 
the following 

Senate (student government body) membership 
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Class olTiccrs 
Uoys’ Club officers 
Girls’ Club officers 

Managers and captains of major sports 
Editois and business managers of publications 

Records of positions indicnting leadership were taken from the high school 
amuiaJ, published by members of the senior class In the few mstances 
where members of the senior class of 1932 were involved this information 
was obtained during the fall qiiniter by asking all members of this class 
for n list of positions held. 


Analysis or Data 
TABLE 1 

Leaoeuship Records of Gifted, Supkkior, and Average High-School Pupils 



Gifted 

Siipenor 

Average 

N 

66 

66 

66 

Years in 

High School 

3 80 

3 80 

3 80 

IntelJigenccp 

M 

ff 

136 91 ± ,455 

5 48 

117 83 ± 150 

1 81 

102 0± 243 

2 97 

Chronological age 
in months 

M 

157 95 dt 657 

7 92 

165 5»6 ± 653 

7 87 

173 13 ± 668 

8 05 

Leadership 

points 

Total no 

Av no 

120 

1 82 

103 

1 56 

60 

0 91 


Examination of Table 1 reveals two interesting facts hist, that the 
gifted excel both of the other gioups in the luitnbcr of Icadeiship points 
earned, amassing exactly twice as manj as the aveiage students, second, 
that thej’’ did this even though they wcie eight months younger than the 
superior group and a little over fifteen months younger than the aveiage 
group Chronological age probably has considerable bearing upon high- 
school leadership, yet, in spite of this handicap, the gifted excelled 

When the three groups wcic divided on the basis of sex, the advantage 
still lay with the more mtellcctiia!, although the diffeience between gifted 
and superior giih is not so great as between gifted and superior boys 
Average girls (in this school “dull” girls) appear to have but little chance 
to hold school offices (see Tabic 2), 
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TABLE 2 

The Factor of Spx in Leadership 



Gifted 

Boys Girls 

Superior 

Boys Girls 

Aveiage 

Boys Girls 


31 

35 

31 

35 

31 

35 

Years in 

High School 

i 80 

3 80 

3.80 

3.80 

3 80 

3 80 

Intelligence 

M 

c 

137.70 

±636 

5 25 

136 20 
±625 

5 48 

117 50 
±250 

2 06 

118 07 
± 173 
1.52 

101 89 
± 348 

2 87 

1021 
±340 
2 98 

Leadership 
points (av ) 

2 06 

1 60 

1 6+ 

148 

1 19 

0 63 

No attempt was 

made to find the 

reliability 

of the 

ditfer\?nces between 


the seveial leadeiship point averages, The distributions were so strewed 
that the probable eirors would have meant littk The ^Yliters felt that' a 
moje satisfactory statistical evaluation could be made on a percentage basis 
(see Table 3) 

Of the total luimbei of leadership points earned by the three groups be¬ 
ing studied, the gifted amassed the most Although the diffeicncc between 
the peicentages of the gifted and superior is not completely reliable—having 
a critical ratio of but a little over 2—it is indicatory of the probable tiend, 
At least, It tends to show that the gifted child is not the unpopular little 
unfortunate that he is often pictuied' as being Even with an N as small 
as 66, the diffeience between the supeiior and average, and between gifted 
and average is clear cut and reliable 

TABLE 3 

The Relationship dptween Absi'RAct Intelucehcb and Number of 
Leadprship Points 

Gifted Superior Average 

N 66 66 66 

Percentage of total num¬ 
ber of leadership points 42 4 ± 1,98 364 ± 1 93 21 2 ± 1 64 

DirrERENCES between Leadership Point Percentages 

Gifted—Superior = 6 0 ±276 
Superior—Average = 15 2 ± 2 53 
G ftpd—± ST 
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0 1 a 3 H 5 b 1 

LE.ftTlETt5.H\T ?01N1S 


FIGURE 1 

CoMPARArivn Leadership Rfcords of Gifted, Superior, and Average 
High-School Pupils 

In Figure 1 the data have been presented giaphically The significant 
fact emerging from this graph is the comparatively small numbei of gifted 
children who have not held at least one office 

Conclusions 

The nnmbei of childicn used in this study is too small to wan ant any 
dogmatic statements The fact, too, that this school has a highly intellec¬ 
tual group of pupils enrolled may have aflcctcd the results It is quite pos¬ 
sible that the gifted child in a typical public school would not manifest the 
same degree of superiority m the mattci of leadership that he shows in the 
University High School in which the piesent data weie gathered, Never- 


cum. frei(ueacy 
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tlicless, the figures piesented in this brief discussion indicate rather defi¬ 
nitely that, given a superior group of children to lead, the leading will 
tend to be done by the gifted childien, while those who nre at the lower 
end of the curve of the group have comparatively little opportunity to be 
elected to populai ofhcc These findings are m agiecment with those of 
Terman, Holhngwouh, Lamson, and Gray who have conducted more 
elaborate surveys 
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A NOTE ON Tim LEARNING OF ELEVATED MAZES BY RAIS 
W D Com MINS 

One of the most interesting observations made iiicitlentally to a study 
of the effect of castration upon learning ability in rots was the comparative 
case wth which the animals mastered elevated mazes of the Miles type 
employed in the experiment One elevated maze was somewhat similar in 
pattern to the Warden U-maze, and consisted of 12 units The median 
number of trials required by a group of 257 animals to satisfy a criterion 
of three errorless tnuls out of four was 9 3 Although the rats were intro¬ 
duced to this instrument after they had learned the Stone muUiple-T maze 
and the Stone muftiple-figfit discrimination box, it hardly seems probabfe, 
in the light of other experimental data on transfer of training that they 
carried over sufficient increase in facility of adapting to n new learning in¬ 
strument to account, on that basis alone, for their singularly better records 
on the elevated maze, 

The ease with which the animals learned the fiist elevated maze made 
feasible the introduction of a second, after the fiist hnd been mastered, In 
this maze the sections were so joined that they formed a mulliple-T ele¬ 
vated maze of 20 iirnts Now, to our surpiiae, it was found that the rats 
satisfied the foieRoiiig ciiieiion of mastery with fewer trials linn in the 
case of the fiist elevated maze They required but 4 9 trials as opposed 
to 9 3 for the first maze, despite the fact that the second might be expected, 
on the basis of the increased niiinber of alleys and possible interfering 
habits, to offei gieatei difficulty than the first 

These unexpected lesults from the two elevated mazes, along with ob- 
acivations of the animals* performances, stimulated the writer to formulate 
a hypothesis to explain the apparent anomalies It is the writer s opinion 
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that the greatei ease with which lats mn'^ter elevated mnzes, aa com¬ 
pared with floor mazes of similar type and ninnbcr of alleys, results from 
the grcatei use they make of vision and visual cues. On the high lelief 
maze the animals arc up whcie a view of the neighboring units, aa well as 
the genctal contour of the pattern, can be obtained, something that is not 
true £oi the alley ma/e with its walleddn pathways Miles (1) believed 
that rats tinincd upon the high relief mnzea used visual cues in iinding 
their way about Ills control of olfactory cues, by leveising and inter¬ 
changing sections, aeemh adetiviate to rule out the effective use of that sense 

In flttiibiiting the great facility with which rats lea in the elevated mazes 
to their greater use of vision, one need not assume a high degree of visual 
acuity for the rat, Indeed, their behavior on the mazes seems to suggest 
relatively poor vision, for they veiy often ran down the blind alleys with 
such surety that they had great difficulty in avoiding a fall from the end 
of the run-way 

The hist trial on the elevated mazes was succcaaful only after n rather 
long interval of time, but the facility with which the animals decreased 
their running time from then on would not be so surprising if we accord to 
the sense of vision an outstanding role m this adaptation The learning of 
the elevated mazes does not, appaiently, so much involve the building up of 
specific response to particular visual cues (foi this should conceivably take 
a longer time than our records show), ns it implies the organization of a 
latlicr dimly perceived visual field, with emphasis upon the cliiection of 
the goal. To the wrltct, the rats’ behavior on this type of instiuinent seems 
to border close upon, if it docs not actually involve, the factor of insight 
The ahihfy of the animals to peicefvc the elevated maze, as made up at 
least of four or five generous sweeping curves, instead of the twenty artU 
ficial sections of which it was constructed, would tend to make the instru¬ 
ment moie simple than it might analytically appear. The use of vision 
would seem to be very well adapted to this type of organization, and we 
should not ha ye to assume any great visual acuity to account for it. It is 
probably significant in this connection that Tolman and Honzik (2) ob¬ 
tained the most satisfactory evidence of insight, as it seemed to them, 
when their rats performed on the elevated type of maze. 
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IDENTICAL SENSORY ELEMENTS VERSUS FUNCTIONAL EQUIVA¬ 
LENTS IN VISUAL TRANSFER REACTIONS" 

By Frud McKinnoy 

Lashley has given the name "equivalent stimuli” to those ilificient stimuli 
which evoke the same leaction ui an animal He (2, 3) has shown by the 
use of nil me ions patterns how a number of equivalent stimuli may emt 
for each stimulus used in tiaming, and' he has used this as fmthcr evi¬ 
dence against the theory of habits based on specificity of conduction paths 
which “demands that the reaction learned be given only to the excitation 
of the same receptor cells as were stimulated dmmg tipining, or at Icasl 
a significant number of them, these leccptor cells being connected with ihc 
effectors by a system throughout which there is a point for point corre¬ 
spondence ” 

Thoindike, in his discussion of the geiieial lationale of mental discipline 
says "Any assumption of gam in concentration, will-power, imagination, 
appreciation, conscience, leasonmg or the like which cannot be described 
as a set of changes in the bonds between specified situations and definable 
responses, is extremely risky, and probably depends upon magic efficacy 
of mythical powers, Second, although evciy change must be in a specified 
bond, and though as a rule these bonds are between concrete, particular 
responses, some of these particularized bonds are of very widespread 
value In another connection he states that one or another element 

of the situation may be prepotent in determining the response” One hold¬ 
ing such a viewpoint may claim that the equivalent stimuli contain certain 
identical elements of the original stimuli or involve "specific bonds,” and 
it IS these which are prepotent in evoking the particular response, How¬ 
ever, Lashicy (2) has shown the transfer of the habit of brightness dis¬ 
crimination from one eye to the other, which had been covered during train¬ 
ing In this experiment it was impossible for the same scnsoiy cells to 
function in both the formation and the performance of the habit The 
transfer took place rendily in one animal without a visual cortex so that it 
is doubtful that one set of fibers was affected through central drainage by 
the set leading from the other eye But, since nothing is known about the 
actual central nervous processes involved, the matter is stiU open, to some 
question 

It la attempted m this experiment to gather data which will pertain to 
the question whether the response to equivalent stimuli is due to identical 
sensory elements or some soit of functional equivalence described by Lash- 

"Expenment performed in the Psychological Laboratory of the University 
of Chicago and supported by a grant from the Otho S Sprague Memonal 
Institute The author is indebted to Dr K S Lashley for counsel and 
ct iticism 
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ley (2) as “ the excitation of any cells of a system m certain ratios, 

, the response may be given to the ratio even though the particular cells 
involved have not pievioiisly been excited in the same way during the 
foimotion of the habitual reaction” 

Six young pigmented rats were trained on a modified form of the appa¬ 
ratus described by Lashlcy (3) The appniatus differed from hia in that 
the openings thioiigh which the rat jumped were 1^ inches apart instead 
of 2 inches and the pedestal stand fiom which the rat jumped was en¬ 
closed on the sides by two op«i([uc boards leading to the screen and enclosed 
on top by a glass plate This prevented the animal from becoming dis¬ 
turbed by extraneous stimuli The same method of tiaining was used as 
that described by Lashlcy The lats were rcwaidecl with food, punished 
with a fall, and 20 cnorlcss tiials were required before the pattern was 
considcied mastcied After several months of training only two rats were 
successful in learning the rather difhciilt outlines, consequently, these rats 
were used in a number of disci iminatlons described in this paper 

The stimuli used were very similar to those which Lashlcy (3) used in 
his study of cerebral function in pattern vision TSiey are shown in Figure 
1. The aim in constructing such patterns was to provide stimuli which 
would have some resemblance in propoition and arrangement of parts but 
which^ when projected from a constant distance upon the retinal surface 
would provide a minimal amount of indcntical stimulation of retinal ele¬ 
ments Tlic dcvisal of such patterns offcis difficulties, as the patterns must 
be simple enough to be icnclily distinguished by the lat and the difference 
between the patterns must be great enough to obviate an identity of the re¬ 
tinal linages through defects of the refiacting media of the eye 

Lashlcy (5) has shown that sharp images of figures of this type arc 
formed on the rods retina under the conditions of this experiment and that 
acuity is great enough to assure that the images of patterns such as A and 
B will not be fused by optic imperfections This fact eliminates the possi¬ 
bilities of explaining any transfer of reaction on the basis of identical, 
vague patches spreading over the same aiea of the letina as the original 
stimulus 

The following pioccdurc Wtis used in testing for equivalence The ani¬ 
mals were fiist trained to choose one member of a pair of patterns, such 
as A A' They weie then confronted with a stiange pan such ns B 
and given 20 “critical trials’^ with these In the ciideal trials both patterns 
were left unbolted so that the animal received food at every tiial, that is, 
the spontaneous choice of the animal was recoided After each set of criti¬ 
cal tests the nmmal was retrained on the original stiinuh 

In the fiist test with Rat 3 the method of Lompnrison of rates of learn¬ 
ing was tried Ihe animal was first trained, to choose stimulus X X' 
This required 108 tiials and 81 errors to reach the cnteiion of 20 consecu- 





















4<S0 l^tJR^ALOl (.iMiiL 

I <> i«'<ciLiiri v^ li (. 1 () L* 1 ilii^ li.insfij i^.|s (lu< lo tlu txtitjlioi) cif ilie few 
iilcnhial .jn.UfMiitcnl olcmtnh i'xis[iii|^; (tornmoii rtimaJ 

clIK .ijul {onimon ui iht |)(;i fm m.nu c* of two jliuUous) or to 

romiiioii ruhti(»ns wilhino iiltruil\ r4 (U‘ii)en(>s in iho (hu following; 

Lnull ok U'ncU 

'I'o IcaiJi iht I til lit I 111 iliMaiuc ipf iho wlniu pai- 

(t'ln hi 0111 (1u (< 1^1 of (In (<iic( oi lo tlu hKuk .ikm ImiNctn (he ^\hi(e 

PittLein and (ho ^'f Hit (aid utlKi (li.iii lo (lu \Nhiit Imuic on ilu 

Laid, lliL s(/e of the (iKulai ]»aniii ns wiis i<.(hittd iis in sinmili ('C* 
Uoth lats wtiL Uauud on V V' dKi Z'_ luoiuUv Uad < l.nwLtl ( This 

Mine ai’(Oun(s foi (ho pnoi Ktoids in die liis( Kiiainin^ tisls widi A A') 
I'lio} tvtio losttd l)\ (hi mol hod of (iHm.iI In.ils vMlh (' (his luiu licinj; 

uMaiJitd (\idi \ A' aftci M) (iiric.d lii.iU wt m t n 'I lus (hanf^e in 

piocedujL w.is sii^^tMtd foi hcitei lesiihs h\ sonic woik tloiR* Iw anolhoi 
iitvcstii;al(U in tUe lalioialniv (Int lal le'-pontUil to <’ IX tune" out of 20, 

the odici 20 one of 20, show ink dia( the lat was leaciiii^ to the W'hilu fibrine 

as siilIi intlici than lo some p.itlciii foitned tw pail of the hicuic and 
t^EOund uiitl LOMimoii lir V .iiul H 

linth 1 Os were a^nn ii niutl to A i\' .iml, afiti lhe> had met the (ii- 
tciioLi of lLaimiiw:> WLiL‘ suhjetted to patteiiis D |V 'This tonuol was lU- 
seKeil to make eoiMiii die .iinni.ils weie not lespondini^ to tlie posincm of 
while on the (aid, in whnh eas( the (omnion elinieiu in A and B iiii^ht he 
(iiieedon of n (oininoii tuoioi elenieiil In a((oinplishm^ this coiiliol 

the on^mal jMisiin e sMnwihis was lowMied in posUmn, so that tht white 
points which pie\ions[\ iKtupinl .i leUuiVfl' hip:U position on the i uel iviw 
occupied a leJniivelt lo\i one 4 lie ne*>i:aMvi stimulus w.is Kiised, also ic 
\eisNit>; the positions of die two poinis ol du fi^uiis, 'Mie ieniiant^ununt 
of the* oiiKHial stnmih on the taid did not alfed the lespniise of the ininials 
I'flch of them lespmuled to O times out of 2W tnals 

Aftci ati^ain j e'liaJiiiiip; on die oii^iiial shiniili A stimuli T I' weie 
picscntcd to the amnials I he*sc hu;ines lepiesonled the eleinenis tominon lo 
ihe onmnal hmnes A A' and tin eiiuivalent siumili C’ C\ and wcie <ou¬ 
st nicted ht super imposing one h^iiie on inotliei with the aid of (issue paper 
aiul h> iviaikm^ the iwtilappwiji paus One animal lesponded in k Ui 
times out ol 20 (iiLical tiinis and the othei 20 out of 20 In a like fashion 
the tlenicnis connnon to A A' and siirmili B B' weie (oiistiucied and ait 
itpiosemed in stimuli F F' One nimiinl lesjioiuled 19 out of 20 hials to 
F and the olhei 17 out of 20, as is sIkwmi in 1 able 1 

In. these tests \\\ which the idcnlnal plusual paits of the suinnb weie 
piesenled the ainnials unie eiicleiue of naiisfti hut less per fed than when 
the noii-idcntical |>aiis of B and C C'^ iveu also iiuludcd Fin thei moi t, 
lupines JC E' mid F F' oli\ loiisb leliiin also some of tlie lelsilioiial chaiiu 
leiistics of A A' so that tiaiisiei to (hern is not hum il etidenie of the im- 
poUance of pli\steal uleiituv 



SHORT ARTICLES AND NOTES 


487 


Finally, patterns were drawn which did not overlap any paits of A and 
A These patterns arc labeled G and jt is clear that they are designed 
so that they will not stimulate the same sensory cells excited by the pat¬ 
terns A A' and yet be similar to these p'kttcrna. Both fat^ responded to G 
20 times out of the 20 tiinls, thus showing perfect transfer to a stimulus 
which appaicntly involved no common retinal elements with the original 
stimulus, but yet appeared similai in pattern 

How can these data be explained in terms of current theories of inte¬ 
gration? The atomistic theory states that nn overt activity is the result 
of the excitation of definite sensory cells attached to certain sensory netve 
fibers leading to specific Synaptic junctions in the central nervous system 
where the impulse affects othei specific neurons These neurons lend either 
directly or jndi recti y to effector organs The ci os sing of the impulse at t)?c 
synapse lowers the resistance offered by the junction, and thus, in the case 
of each oveit activity, there is a lowered resistance at certain specific 
synapses A xSingle act may consist of many of these point-to-point con¬ 
nections, the activity being aroused when a sufficient number of them are 
stimulated According to this theoiy the arousal of n perfected habitual act 
could only occur through the travel sal of certain definite pathways which 
previously had been traveled and the synapses of winch now offered low¬ 
ered resistance. This theoiy would not grant that the pattern could fall 
on cells not stimulated and arouse fibers not tiavcrsed during the perfec¬ 
tion of the habit, and evidence which might point to such an occurrence 
would be incompatible with the theory 

Do these data comply with such a theory? It has been shown that 
ther€ was tran<iier to certain elements of the original situation These ele¬ 
ments, howcvei, retained a certain amount of their relational characteristics 
Also, the transfer id this case was less perfect than when the non-identical 
paits of B B' and C G were also included Further, the lack of transfer 
from X X' to A A' stimuli, which contained some common elements indi¬ 
cates that transfer is not just in terms of diffcient physical elements com¬ 
mon to the training stimulus and other diverse figures 

If common physical elements in the pattern arc not the basis for trans¬ 
fer, there may be a basis in certain common motor responses, Hull (1) 
has shown that there are certain acts in a series of activities whose sole 
function IS to serjvc as atimuli for other acts He has called these pure 
stimulus acts In this experiment the preliminary adjustment which the 
rat makes, his gaze, foi example, may serve as a pure stimulus act This 
factor, however, was controlled in this expeument by varying' radically the 
relative positions of the stimuli on the cards A change of this nature 
should disturb an animal usjng such a cue as a basis for its reaction, but 
neither rat was disturbed at all by this change. 

The only other explanation of transfer is functional equivalence The 
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TAJiLE I 

LrARWlNG A NR TrAWSITR. RECORDS 


SHmull Hat ^ Uiil 0 

LcaiiiJng Cnllcnl tiJnta I GarnJng frllkal trials 

Trinla I rran Stlniului 1 Stirniilu* 2 Irinis Lrrors Silmulus 1 Stimulus 2 
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•Trinls 42, errors 12, by iclcnrning mcthocl 


data seem to support this explanation best, especially in view of the fact 
that there was perfect transfer to a stimulus G G* in wlucli there was no 
physical identity but only similarity in pattern. 

It may be that students of psychology have always meant identity of re¬ 
lations involved when speaking of identical elements, but theoretical dig- 
enssions concerning the nature of learning nnd tiansfer, particularly with 
respect to the doctrine of formal discipline show that many have had \n 
mind identity of the structural elements mediating habits and this position 
IS untenable 
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A FURTHER NOTE ON SIZE PREFERENCE OF ALBINO RATS ^ 
Joseph G Yoshioka 

In the writer's note (3) on size preference of albino rats a remark was 
made ns to a bad judgment shown by the rats jn preferring large sunflower 
seeds to small ones because large seeds required more tune and labor to cat 
but did not contain any moic meat than small ones Piofessor Tolinan (2, 
p 31) expressed his opinion that this prcfeience would nppcnr to be a 
meie "fixation/’ not a judgmental response, unless it could be shown that 
the rats would show “docility" in changing their prefeicnce to one for the 
seeds, which, in the long iiin, would satisfy then biological needs belter. To 
demonstrate such ‘Mocility,^’ if possible, further tests were given to the 
same rats 

It IS to be recalled that m the first test, lasting ten days, 21 rats ate daily 
12 13 large sunflower seeds on the average, as agaimt 10 59 small seeds in 
five mi mites The piefcrcnce for large seeds, however, was better shown m 
the fiist five days than in the Inst five dnvs. Table 1 testifies to thn state¬ 
ment 


TABLE 1 

Averagf Seeds Eaten Daiiy 
N = 21 



Large 

Small 

Diiference 

Critical 

ratio 

First five days 

13,15 ± 45 

10 82 ± 47 

2 29 

3 52 

Last five days 

11 28 ± 49 

9 94 ± ,60 

1 34 

1 73 


This decrease in the degree of preference for large seeds may have been 
due either to their becoming somewhat indifferent to the choice toward the 
end or to their gradual learning that small seeds satisfied them better The 
writer inclined at that time to sponsor the first assumption from experiences 
in maze running which decreases in accuracy when a test is unduly pro¬ 
longed Since the object of the experiment was to demonstrate size prefer¬ 
ence, the subsequent tests were given for five days only 
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During the next five dnys the lals ivcic tested daily in dnikncis, and it 
wag found that the preference disappeared For the next ten days the ani¬ 
mals were given huge oi small seeds exclusively on nltcrnaie clays to mcaa^ 
sure average speed to cat each kind of seeds Small seeds were found to be 
eaten with greater speed and ease. Next, five tests were given on every 
otlici day. On tlic lest dn>s they weic fed twice as much ns noiinal after 
the test, but on the intcivcniiig dii>s they vveic not fed »it all Uiidei intensi¬ 
fied hunger thus induced they ate 10 64 Inigc seeds, on the aveiagc, as 
against 9 79 small seeds. The critical ratio between the tivo means was 
1 31 Preference for large seeds re appealed, but, as compared with that 
shown in the first lest, it was not so maikcd, wbcic the critical ratio was 
3 52 in the first five days and 1 73 in the last five days Next five teats 
weic given daily iniTnediatcly after normal feeding The average mimbei 
of large seeds eaten in the tests was 11,12 and that of small seeds 11 54, 
The difference between the two means was not significant, the critical ratio 
being 43, The piefcrence disappeared, but it is to be noted tliat here small 
seeds were eaten slightly moic (although not bignificantly) than large ones, 
and both seeds were eaten moie than in the preceding tests under hunger 
The Latter incident was explained by the obseivation that the rats in hunger 
made too much fuss in eating the seeds, splashing lliem about, picking them 
up in a hiiny, and letting them slip out of theii hands, while aftci a meal 
they sat quietly and methodically picked them up oiic aftci anothci without 
faiKire Pet haps they weic more dcU berate m the choice, too, and selected 
small seeds inoie because they had begun to appreciate how good these were 

It was ihought that more satiation might induce still moie delibeiatc 
choice Hence 20 rata (one had died) weic fed twice as much ns noimal 
aud tested for the t\e%t five days a a before Each day a retest svae given 
also immediately after feeding. It was assumed that they weic less hungry 
in the tests and still more so in the retesta The icsiilts aie shown in 
Table 2 

It is seen that preferential choice disappeared in both pre- and post-feed¬ 
ing tests Too much satiation seemed not inducive to piefeicntial choice, It 
IS to be noted, however, that in the pie-feeding testa large seeds were eaten, 
or rather tended to be eaten, slightly in excess of small ones, but in the po&t- 


TABLE 2 

Average Seeds Eaten Daily under OvnnrEEDiNC 
N = 20 



Laigc 

Small 

Difference 

Critical 

ratio 

Before meal 

U 48 d: 60 

11 31 ± 38 

17 

24 

After meal 

12 64± 59 

12,59 ± 41 

OS 

07 
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feeding tests any such tendency disappeared These results wcie somewhat 
similar to those obtained previously under hunger and after a meal, only In 
si lesser degree 

Next, m Older to mduce better deliberate choice the animals were put 
back to noiraal feeding, and tested daily for five days in pans with the 
seeds doubled in number It is to be lemcmbcrcd that so far they had been 
tested individually with 20 large and 20 small seeds Now 40 large and 40 
small seeds were offered to each pair of rats The pan faced each other 
across a pile of seeds, occupying a circular space, about four inches across 
The pile kept the two rats sufficiently far apart so that no fighting between 
them was obseived Fuithcrmorc, to lessen rivalry the partners were se¬ 
lected fiom cage-mates In fact, so many seeds were in front of one that 
the presence of the other on the opposite side was apparently ignoicd The 
average number of Inige and small seeds eaten daily by these pairs of rats 
aie given in Table 3 

It IS seen that small seeds were eaten slightly in excess of large seeds, As 
compaied with a similar picfcrence shown once befoic, the degree of pref¬ 
erence here was gicoter In the post-feeding tests under oveifeeding the 
animals chose small seeds slightly more than large seeds so that the critical 
latio between the two means of large and small seeds waa 43 equivalent 
to probability of 67, that is, the obtained diffeience may occur by chance 
67 times out of 100 Hcic the obtained difference may occur by chnnee 40 
times out of 100 Unless probability is ,I oi less, the preference shown for 
small seeds cannot he said to be positively demonstrated, but in the com- 
paiison /ust made a tendency for such preference was more positively 
shown in the last testa than previously 

In the next daily test for five days, rivalry was made to play its part in 

TABLE 3 

Average Seeds Eaten Daiiv dy Pairs or Rats 
N “ 10 pairs 

Large Small Difference s IP 

2178 23 26 —148 4.009 .828 4 


j =- ]2(\i—+ 2; (Aq— Y 

ni + 7/2 ( ) 

7/ia /(„,+ iy~ 

S V 7/1 + Wa + 2 

p= piobability of the obtained difference occurring by chance in 100. 

N, U Since the miinber of.cases was halved by pairing, Fisher's method 
was used for gioup comparison. For the original formulas, see Fisher 
(1, p 107) 
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TABLE V 

Average SnuDa Emem Daiw ry Pairs qy Rats under Rjvaiky 

N — 10 pairs 

Large Small Difference j t p 

12 32 12 14 M 2,916 ISR .9 


Ihe choice by halving the number of seeds and time for eating Now each 
pair wag given 20 large nnd 20 smalt seeds and was taken out of tlic test 
encloHurc at the end of two and a half minutes. The result is shown in 
Table 4 

It IS seen that preference disappeared almost completely The obtained 
difference may occur by chance 90 times out of 100 Under the stress of 
rivalry the aniiTi«ils helped themselves to whatever seeds Avere handy, dis¬ 
regarding ilieir size or content Perhaps it was too much to expect that 
they would show deliberate choice under (he conditions At any rate it was 
shown that social in Hu cnee is not negligible in their behavior 
It is concluded that (1) the albino rat prefers large sunflower seeds to 
small ones for apparent large content in the former (2) Such preference 
disnppeais under satiation when food is less demanded or under conditions 
of nvali 7 when quick rather than discriminate choice la demanded. (3) 
Preference for large seeds can be icplaced by picfcrence for small ones 
when the animal is tested under certnm conditions where deliberate choice 
IS made poasible, and after he had been given sufficiently long experience 
to get acquainted with better quality of small seeds, (4) Hence size pref- 
ercU'ce tihov/n by the rat is not a ^'fixation’* but a Judgmental response 

Rcperences 

1 PiSiiEH, R a Statistical methods for research workers. London Oliver 

& Boyd; New York Stcclieit, 1928. Pp xi4'269 

2 Tolman, E C Purposive behavior in animals and men New York* 

Century, 1932, Pp xlv4"463, 

3, YosiitOKA, J G. Size preference of albino rnta. J Gejief^ Psychol ^ 1930^ 
37, 437-430 
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REGARDING THE LAW OF PARSIMONY 
Josnrii W, Nagce 

Lloyd Morgan, in his writings on animal behayioj, has laid down a canon 
of interpretation which has come to be known to psychologists as the law 
of parsimony Morgan, in his Inirodnction to Compatalive Psychology, has 
formulated the pimcipU as follows 'Tn no case may we interpret an action 
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aa the outcome of tlie exercise of a higher psychical faculty, if it can be in¬ 
terpreted as the outcome of the exercise of one which stands lower on the 
psychological scale” (p S3), Thus Morgan would prefer to explain an 
animal's act in terms of peiception rather than by postulating an ideational 
exercise of cognition, unless such an explanation were inadequate How¬ 
ever, as the author explains, this canon of interpretation by no means pro¬ 
hibits the explanation of an animal act in terms of the higher mental pro¬ 
cesses, provided that theie is at hand Independent evidence of their occur¬ 
rence in the agent 

This canon seems to have undergone a transformation m general psycho¬ 
logical usage until it might now be tentatively expressed thus, of any pos¬ 
sible numhei of explanations of nn animal act the simplest possible expla¬ 
nation should be employed. 

The law of parsimony has been frequently invoked by psychologists in 
judging the merits of vaiious explanations of psychological phenomena, par¬ 
ticularly in the field of animal psychology Some of the more mechanically- 
minded bchaviorists have utilized the principle against anthropomorphic 
inteipretations of animal acts in terms of conscious processes Those so 
criticized have retoited that the principle of parsimony supports their ex¬ 
planations, and point out that we must attribute to the lower organisms 
conscious processes and purposes like our own, since our consciousness is 
the only one we intimately know, and hence the simplest of its kind, 

We see, then, that the law of parsimony as generally conceived is itself 
subject to interpretation Is the simplest psychological explanation to be in 
terms of psyche, in terms of physiology, or in purely pliyarcal terms? Wbat 
IS the simplest explanation of an animal running the maze? The theologian, 
the chemist, the psychologist might all explain the action in varying terms. 
One psychologist would point to conditional reflexes as the simplest ex¬ 
planation, another might indicate closure or insight as the basic explanation, 
another might insist upon instinctive urge or conscious purpose. Would 
our principle of parsimony allow us to claim that explanations in terms of 
simple reflexes, oi simple sensations, are more elementary and hence more 
satisfactory than explanations in terms of more complex Gssialicn or con¬ 
scious purposes? 

Fiirthei, it is diflicult to differentiate qualitatively between explanation and 
dcsciiption in psychology Good authority has maintained that explanation 
IS only more elaboiate description Does this mean that the principle of 
parsimony should also apply in psychological description as well as in psy¬ 
chological explanation? Would the simplest description thus be the best? 
What effect would such considerations have upon the descriptive units of 
some of our psychological schools? 

The principle of parsimony as a guide for psychological theorizing has not 
been an unmixed blessing While it has tended to sobei our theorizing, it 
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lias also served as a sanctuary for those who have formulated an oyer- 
simpjificd ideal in psychological explanation. Frequently we are led to 
wondci if our explanations should not he far more nitncale and involved 
than we now generally view them Ikjeholopsisia of long standing cannot 
help recalling Schopenhauer's positioiii along with others, when he indicated 
the Jiumnn mind ns the supreme cnigmn 
If the pimciplc of parsimony is to be utili/cd fulthcr in psychological 
theorizing it should be more shaiply defined and delineated. At present it 
involves a lioiiblcsomc phrase, “adequate explanation” Whpt is an ade¬ 
quate explanation? Many feel that psychology as science has a legitimate 
right to its own psychological explanations A physiological explanation of 
psychological acts is also a possibility Which of the two is the simpler e%- 
plana tion? Before a principle of parsimony can become unambiguous for 
all explanations of psychological phenomena we must agree upon a definition 
and ideals for the science. 

Universuy of Chicago 
Chicagoy lilinots 
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S ZuciccRMAN 'The Social Life of Monkeys and Apes (International 
Library of Psychology, Philosophy and Scientific Methods) New 
Yoik Harcourt, Brace, 1932 Pp, xii -p 375 + 24 plates 

In The Social Life of Moirkeys and Apes Dr, Zuckerman, Anatomist to 
the Zoological Society of London and Demonstrator of Anatomy, University 
College, London, lias produced an extiemely interesting and highly valuable 
contiibiition to comparative sociology, psychology, and physiology Pri¬ 
marily engaged in studying the social behavior of sub-human primates, he 
approaches the subject, as he states in the introduction, ‘*from the deter¬ 
ministic point of view of the physiologist, treating overt behaviour as 
the result or expression of physiological events which have been made 
obvious through experimental analysis” He reviews the literature, both 
historical and modern, including essential contributions from the fields of 
physiology of reproduction, compaiative psychology, anthropology, and 
mammalian sociology To this mass of material, critically evaluated, he 
adds oiiginnl observations made upon a colony of captive hamadryas 
baboons in London and wild chacma baboons in South Africa The subjects 
coveicd by the book can be inferred fiom the chapter headings’ (1) Human 
Sociology and the Siib-Hiiman Primates, (?) Mammalian Sociology; (3) 
Sexual Periodicity, (4) The Breeding Season and Society, (5) The 
Physiology of the Reproductive Piocesses of Mammals Other Than Pri¬ 
mates, (6) The General Character of the Menstrual Cycle, (7) The 
Morphology, Physiology, and Interpretation of the Menstrual Cycle, (8) 
The Oestrous Cycle and Behaviour, (9) The Menstrual Cycle and Be¬ 
haviour; (10) The Intlividiial Within the Group, (11) Apes and Monkeys 
in tlie Wild General, (12) Baboons in South Africa, (13) Ihe Social 
Groups of Wild Apes and Monkeys, (14) The Hamadryas Baboon Colony, 
(15) Dominance and the Liberation of Sexual Responses, (16) The Com¬ 
munal Life of the Baboon. (17) The Developments of Social and Sexual 
Responses; (18) Altruism and Society, (19) The Social Scale 

In the early chapters the author criticizes and rejects all teleological 
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spcciiUations upon, and explanations of, majntnalian society, stating that 
“the chief subject matter of a scientific mammnhan sociology is seen to be 
ecology, reproductive physiologyi and those influences which can be classed 
together as due to the vaiiations of the individual,’* The customaiily drav^n 
distinction between animal associations and animal socictiea m his estima¬ 
tion “docs not seem to depend upon more than a supeificial analysis of the 
facts of animal behaviour” lie substitutes A classification of mammals 
based upon difTeicnees in their reproductive physiology which largely 
detcimine the nature and permanence of their social organization In this 
classification the three mam groups include (1) primates, in which, 
accoiding to the authoi, the female is ready to accept the sexual advances 
of the male at all tunes, and which live in family or big social gioups, 
(2) iion-pnmates or lower mammals that have an anoestius, a demarcated 
mating season, and in which the social group commonly endures as long 
as it members arc sexually potent; and (3) the remaining lower mammals 
which, like the primates, breed throughout the year, do not experience 
anoescrous quiescence of sexual activity, and which usually live alone or in 
small parties 

In Ills chapter on “Altruism and Society” the author, still critical of the 
teleological interpretations of other wiiteis, indulges in some interesting 
speculations which arc less objective in nature than would be expected after 
reading the piefacc After considering the various social relationships and 
adjustments between living and between living and dead monkeys and apes, 
the author concludes the chapter with the statement that “Monkeys and 
apes do not recognize death, for they react to their dead companions as if 
the latter were alive but passive Thus the 'blind* character of their social 
responses would seem to deny them any claim to altruism** (p 305), 

Some of the interesting conclusions offered by Dr Zuckeiman concern¬ 
ing the social life of sub-human primates are as follows The oveit socio- 
sexual activities of these animals are much farther removed from those 
of the lower mammal than from those of man The heid, the largest 
social unit of sub-human primates, may be formed from several family 
parties or harems, but never appears to be as stable a unit as the family 
The family party, nucleus of monkey and ^ipe societies, consists of an 
overlord and his harem, held together primarily by the interest of the 
male in his females and by their interest in their young Organization 
within groups depends upon individual dominance The social level of 
the monkeys and apes is one through which man, also an Old Woild 
primate, may have passed in the pre-human Stages of Ida evolution, prior 
to development of the monogamous family unit which, “according to 
most authoMties,*’ is typical of the lowest level of human society The 
change fiom polygyny to monogamy may have been caused by diffeicnces 
in diet for, “primitive man, who , , , was an animal largely dependent 

upon a diet of meat, would not have gone hunting if in his absence his 
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females were abducted by his fellows. Reason may have forced the 
compromise of monogamy—If/’ as he states elsewhere, '^reason played a 
part . . 

The principal criticism which can be made of the book is the an thorns 
assumption that the sociO'Sexual relations of apes arc the same as those of 
Old World monkeys While this may be the case, there is still inaiiiKcicnt 
evidence available concerning apes, paiticularly in the wild state, to Jiiistify 
such a conclusion. The boofc^a value remains unchanged, however, regard¬ 
less of the primate level to which the conclusions apply, It is a new and 
interesting approach to the study of primate sociology. In addition, it is 
a stoiehouse of information concerning comparative reproduction and 
social behavior. 

The book contains excellent photoginphs of captive hamadryas baboons, 
a classified index of species mentioned and a bibliography of 402 titles, 

O L Tinklepaugh 
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